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THE FINEST 6 METER CONVERTER 
AVAILABLE ANYWHERE AT ANY PRICE! 


The Model 201 uses a nuvistor front end and has a 
noise figure of 2.8 db with a gain of 25 db. With 


high overload resistance and _ electrical-mechanical $3740. le eh D 
ostpaid to Your Door 


stability, this is truly the finest obtainable. 


SAM HARRIS (W1FZJ) 
NEVER LOOKS DOWN! 


It is because of this fact that 
TELco is progressing so far, so 
fast . . . . so steadily) Sanya 
our Chief Engineer, and it is 
his guidance that enables 
TELco to produce the ultimate 
in VHF - UHF-- SHPSisoeee 
trums. 


SAM HARRIS, W1IFZJ-W1BU 


Design Engineer in Parametrics, Var- 
actor Harmonic Generation, Solid 
States, and a Pioneer in Moonbounce. 


Model 202 —.2 Meter all-nuvistor ultra-low Noise Converter = -—s—=-—s———COst—Csé«<‘~YS #.. 


Model 154 — Matching Power Supply for 201 or 202 


_. Postpaid $15.40 


Write Now for Catalog of TELco Products Designed for the Technician. 
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From the Publisher's Shack 


During the month of June I had occasion to 
talk with Bud, K8SSK, Columbus, Ohio a 
number of times on 50 megacycle sideband. 
Bud has the type of signal you would expect 
from a 800 watt station, and he operates his 
equipment in a manner that few could find 
fault with. 

In the course of our conversations (which 
often extend to 30 minutes or more) I am 
reminded to identify my station, as is required 


by FCC regulations governing our every 
activity. 

“WS5KHT, Oklahoma City” is how it usually 
goes. 

And then it usually starts. “W5KHT, 


W5KHT, W5KHT (and on into the night) ...” 


Now as a recent (7 months) resident of Okla- 
homa, and a long time resident of K6-W6 
land, we were first a bit amused by our sudden 
popularity. The combination of Oklahoma 
(people in the east believe we still have Indians 
here) and SSB, apparently makes me as rare 
as a VP9 on 144 megacycles. 


So as you won’t mis-understand the reason 
for my editorial horn-blowing, I will state in 
round pear-shaped-tones that “I do not believe 
I am a snob, nor do I have any objection to 
handing out Oklahoma SSB contacts (and 
QOSL’s) to any and all who need same.” 


But, I do have more than a casual objection 
to the manner in which many new 50 mega- 
cycle sidebanders go about working such rare 
SSB DX as Oklahoma, New Mexico, Wyoming, 
etc. 


Thinking I might be way out in left field 
(My feelings about 50 megacycle SSB operat- 
ing techniques are not borne out of bad habits 
inherent with the DC band SSB techniques. I 
have never been on SSB below six meters.) On 
this whole matter of proper SSB operating 
techniques, I inquired of Frank Greene, 
KS5IQL, a long time friend who has helped 
many a 50 megacycle man to his WAS with 
a OSL from Dexter, New Mexico. Frank went 
to 50 me SSB more than two years ago. His 
reasons for doing so might be of interest to you. 


“Back in the mid-50’s, when I was strictly 
AM, I thought the New Mexico fever would 


eventually die down. But it didn’t, and after 
nearly five years of trying to fight it out through 
an almost certain wall of New Mexico QSL 
card hunters, I decided to switch to SSB. Here, 
I felt, because there are fewer stations on SSB, 
I might have at least a few minutes to myself 
to pick by my own choosing who I wanted to 
call and talk to. Unfortunately, that was wish- 
ful thinking. Just last week I heard Helen 
(W1HOY) operating W1BU (Massachussets is 
double hop for me). I gave her a quick call 
and stood by only to be greeted by a wall of 


.W8, 9 and 0 stations who apparently didn’t 


even have the courtesy to see if she came back 
to mé. Ah me... perhaps I will try RTTY, 
or just stay on 144 megacycles.” 


VHF operators are, for the most part, ex- 
clusively VHF operators. By our very operating 
limitations, we have to evolve our own set of 
operating standards and techniques. This is 
pioneering work similar to the pioneering work 
done by the first operators who ever worked the 
VHF bands. As recently as two years ago the 
number of stations operating 6 and 2 meters 
was low enough that QRM was more of a 
minor annoyance than a full style dog-fight, as 
it often is on lower frequencies. 


Many of the converts we see switching to 6 
and 2 from DC band operation have done so 
because of increasing intolerable levels of 
QRM. Let’s not drive them back to 20 meters, 
or worse yet, out of amateur radio altogether 
because of our impatience to snag a rare one. 
Believe it or not, you can snag the rare one’s 
without piling up on his frequency incessently 
chanting the exotic call. Sometimes we wonder 
whom you are trying to attract; the DX station 
or (as it has been suggested) you are trying 
to impress the locals with enough splatter to 
let them know you are hearing the rare one.” 


Isn’t it time you evaluated your VHF operat- 
ing manners? Surely we are all agreed on one 
thing. We can’t afford to lose the likes of 
Frank Greene, K5IQL. It’s the boys in the wide 
Open spaces who make 50 megacycles so much 
fun for us elbow-to-elbow city fellas! 


25,000 hams are VHF nuts—and you're one! I 
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In case you don't recognize it, the 
smashed object scattered around was 
a gold-plated 416B tube—cost, high. 
Until just here recently, the 416B was 
the absolute ultimate in VHF front-end 
tubes. But the ordinary-looking 9-pin 
bottle sitting in the midst of the 
wreckage has made the 416B, 417, 
and all other formerly-considered-red- 
hot tubes obsolete! It's the new 
Amperex 7788, a pentode yet with 
gm of 50,000 and noise figure way 
way down there. On page 4, W5HCX 
tells you what it will do and how to 
use it. Photo by Chief Photographer 
King; hammer-wielding by Kyle. 
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If the-class in VHF history will please come 


to order, our subject for today is “The 
Pioneers.” 

And in any list of VHF pioneers, right up 
at the front somewhere must appear the name 
of Ross Hull. 

Even though Ross never held an American 
call, he virtually wrote the book on VHF 
propagation in the U. S. (and elsewhere). 

He was a native of Melbourne, Australia, and 
first knew fame when in 1922, at the age of 20, 
he became the first VK to hear to hear U. S. 


signals, 


Four years later, as secretary of the Wireless 
Institute of Australia (the VK equivalent of 
the League), Ross made a visit to West Hart- 
ford. He liked it here. He stayed, and oa3JU 
(this was before the days of prefixes like W 
or VK) vanished from the hani bands. 


Ross went to work in League headquarters, 
first as a technical assistant. He established 
the ARRL tradition of technical assistance to 
inquiring hams, and not too long latér became 
the Editor of both the Handbook and QST. 

Along about this time—he never stopped 
listening on the bands, or designing apparatus 
—Ross began to find strange signals on 56 and 
112 mc (the old 5 and 2% meter bands, re- 
placed in 1945 with 6 and 2). They were “DX”’. 
as we VHF’s know it—and were, in fact, 
tropo and skip signals. But at that time, the 
existence of such signals was scoffed at by the 
authorities, Couldn’t happen. Everybody knew 
that VHF was strictly a line-of-sight basis. 

Everybody, that is, but Ross. In what was 
later called one of the greatest individual 
scientific achievements of the century, he col- 
lected data over a period of more than 3 years 
about these signals—and finally established 
a correlation of VHF DX with weather 
conditions. 

It was his writings that introduced the world 
to the idea of temperature inversions, ducting, 
and all the other mechanisms of “tropo” propa- 


gation. While he was at it, he pointed out the 
existence and mechanisms of sporadic-E on 
56 me. 

By 1938, the existence of VHF DX was pretty 
well established. And in New York City, the 
engineers of NBC had put a TV station on the 
air. 

The possibilities of TV DX intrigued Ross 
Hull. He put together a TV receiver of his 
own design, and succeeded in pulling in the 
pictures from New York City with “almost- 
local” quality. This feat, over the then-unheard 
of distance of 100 miles, astounded the NBC 
engineers. 

In all his writings, Ross preached safety. He 
personally wrote the parts of the 1937 and 38 
handbook which told how to not get hurt when 
working around high voltages. 

But on the evening of September 13, 1938, 
after dinner, Ross went into his shack to work 
with the TV receiver, While wearing his head- 
phones, he reached over to plug the 110-volt 
lead into the power outlet—and his left hand 
brushed against the plate cap of the rectifiers in 
the 6,000-volt power supply. 

Just a few days earlier, he had installed a 
4,400-volt, 1,500-watt pole pig because he had 
been plagued with power leakage. From his 
left hand, through his body and brain to the 
grounded headset, the 4400 volts charged. He 
died instantly. 

And in case you’re wondering what brought 
on the history lesson, it’s this: the message 
inherent in Ross Hull’s tragic death 24 years 
ago—before many of us were born, even—is 
still just as meaningful today. 

As I type this, I’m avoiding the use of a 
burned finger on the left hand. But I was lucky. 
It was just 1,000 volts at 500 ma which got me, 
and it threw me off of the circuit instead of 
into it! Just a 3rd-degree burn across a finger- 
tip, a bad case of nerves for a couple of days, 
a lasting respect for high voltages, and the in- 
spiration for a column—that’s all I got. You 
might not be so lucky! 

—k5jkx 


Tell your favorite manufacturer about VHF 3 


Danger—50,000 Micromhos 


Next to NO Noise 


During the past few months the VHF ama- 
teur has been given new varieties of tubes 
capable of exceptional performance on many 
of our populated bands. The way in which the 
newer tubes have been received and the evident 
results indicate an interest in improving the 
VHF station heretofore unparalleled. Though 
the newer tubes definitely improved the per- 
formance of our receiving gear they still are 
not comparable to the 417A and 416B tubes. 
This leaves the avid DX hound as well as the 
erstwhile VHF enthusiast still looking for better 
tubes. 

Well, a better tube has arrived. 

Amperex’s 7788/E810F is a real challenge in 
the low-noise field and a look at its char- 
acteristics reveals many interesting items. In 
fact, these items are of an almost unbelieveable 
nature—for the 7788 is a pentode with an 
equivalent noise resistance of 100 ohms (60 
ohms triode-connected) and a typical mutual 
conductance figure of 50,000 micromhos, Of 
equal interest is the fact that the tube is con- 
tained in a 9-pin miniature envelope, is of 
frame-grid construction, and falls in the pre- 
mium quality or 10,000 hour life category. 

At this point it might well be time to ask 
ourselves what this all means. Basically, here 
is a new and different tube which should put 
us well into the low noise region and due to its 
simple construction and shape lend itself to 
easy, modern construction techniques. 

Another important item is the life of this 
particular tube. 

Bearing all this in mind, we felt the next 
step from here was to obtain one of these tubes 
and put it to work. This was accomplished and 
construction started to adapt it into a 2-meter 
pre-amp since this band is the threshold point 
for the 417A and 416B tubes. 

During construction considerable thought 
was given to the method of using it to the best 
advantage. This is in part why pentode opera- 
tion of the tube was chosen rather than triode 
form. If the tube was capable of operation per 
typical ratings given, it was felt it should per- 
form so well that improvement of the noise 
figure would be of no value at 2 meters since 
we will have found ourselves well into the 
antenna noise region, 

Tests on this pre-amp have proved this as- 
sumption was well founded. As to use on the 
higher frequencies, a definite advantage may be 
found in operating it in triode form but until 
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Russ Miller, W5HCX 
Associate Editor, VHF 


some workable equipment can be constructed 
in the higher regions utilizing the tube, firm 
statements cannot be made. 

For all the advantages the tube offers, cer- 
tainly some bad must go along with the good. 
But, fortunately the disadvantages are only 
minor ones concerning grid dissipation. The 
tube will tolerate hardly any grid current, as 
evidenced by a grid dissipation rating of .01 
watts. This is easily prevented by biasing the 
grid sufficiently negative during transmissions so 
that RF leakage across the antenna relay will 
not affect it. 

In tests using the tube with high-power equip- 
ment a value of —18.5vdc served the purpose 
well and is below the manufacturers recom- 
mended maximum negative grid voltage of 
—25vdc. Various methods can be used to obtain 
this amount of bias and use of many types of 
relay systems can provide control of the bias. 

In general operation a fixed bias will be 
necessary and it should be made somewhat 
variable to correct for tube aging as well as 
for difference between tubes. A value of Ovdc 
to —8.6vde worked very well, with —1.9vdc 
giving the recommended: plate current of 35 
ma. and screen current of 5 ma. This amount 
of voltage can easily be obtained by using a 
bridge rectifier made up of silicon diodes 
across a small 6.3vac filament transformer. In 
our case this particular method and a filter 


consisting of a 250ufd. capacitor provided about 


—8.6vde. A 250 ohm pot provided the neces- 
sary control over the bias. 

During construction of the pre-amp one item 
of particular importance should be remembered. 
Be sure to by-pass both screen connections ‘with 
low inductance capacitors or you will have a 
pretty wild amplifier. 

One of the most common types of low in- 
ductance capacitors is the silver button mica. 
However, several other types are available 
which are cheaper and smaller, lending them- 
selves nicely to miniaturized construction. 

The particular ones used in this pre-amp are 
of general interest since they are stud mounted 
and easy to mount. Basically, the capacitor is 
formed on the head of a special 6-32 self- 
tapping screw with adequate clearance provided 
so a 6-32 socket will fit down over it allowing 
easy fastening of the capacitor to the chassis. 
In instances where it is not desirable to fasten 
the capacitor via its self tapping feature, a 
6-32 nut can be used to hold it. 


The basic circuitry of this pre-amp is simple, 
with a series tuned resonant network utilized 
in the grid circuit due to the high input capacity 
of the tube, which is l16uufd. (cold value). The 
plate circuit is strictly conventional and requires 
no explanation. | 

Using the coil dimensions as given, the band- 
pass of the pre-amp will be in the order of 
2 Mc., more: than adequate for DX work. As 
with all high-gain RF amplifiers, shielding 


between input and output circuits is necessary, 
along with grounding the appropriate tube 
socket terminals directly to the chassis. The 
heater requirements are standard, 6.3vac at 
340 ma. and for those who contemplate useage 
of the tube at other frequencies or bands the 
output capacity is 3.5uufd. 

Before too many questions arise concerning 
the required plate voltage of 120vdc and screen 
voltage of 150vdc, be assured that this is the 
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Performance Specifications 


Frankly, we didn’t believe any run-of-pro- 
duction tube that was so easily obtainable 
could possibly be as good as the 7788 appeared 
to be. For this reason, we subjected the 7788 
preamp described here to the most severe set 
of tests we could locate—the standard IRE 
performance specifications for commercial and 
military-type UHF equipment! 

Remember, when you look at these figures, 
that they are not directly comparable to any 
figures published for commercial equipment. 
These specifications relate to high-reliability 
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Test |: Signal to noise, CW 


applications, and are much more severe than 
those necessary for the Amateur service! 

The measurement techniques followed were 
those prescribed by the IRE. standards; all 
figures quoted are in “hard” microvolts by these 
standards. Measurement equipment consisted of 
a Hewlett-Packard model 608-D RF signal 
generator (microvolter) with a special Boonton 
Radio Corp. 6-db pad. Voltage across the re- 
ceiver detector load resistor was measured with 
a freshly-calibrated VT VM to determine signal- 


to-noise ratio. 


rae eae: Is. its ae 144.35 me 


Input signal required to provide 6 db increase of signal over residual noise 


(50-ohm input, unmodulated signal) ... 


0.11 microvolts 


Test Il: Minimum Discernible Signal, AM 


Input signal 
cent, with 1000-cycle tone)... 


required to produce discernible output signal (amplitude modulated, 30 per- 


less than 0.05 microvolts 


Test Ill: Minimum Discernible Signal, CW 


Input signal required to produce discernible output signal (unmodulated input, receiver 


BFO on, aural indication of output)... 


not measyrable 
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Gt 7788/E810F 


~ 8 
eZ 9 =a 
5 6 
L] C6 BS 


47K 
C2 
Cl 
27K 
C3 
0 to —8.6 VDC 
: o 


—18.5 VDC Blocking Bias C2, C3, C4, C5, C7 


way the tube is intended to operate and is not 
an error or misprint. 

Operation of the tube is pretty conventional 
once you get used to it. A word of caution 
though. When first applying voltages after con- 
struction of the pre-amp, be sure to set the fixed 
bias at — 3vdc or more. The maximum plate 
dissipation is 5 watts and the screen 1 watt, so 
if the bias is less than — 3vdc to start with 
you may possibly damage the tube. 

This can also happen if adequate considera- 
tion is not given to the method of switching 
voltages from fixed to blocking bias. This is 
the reason for the 22K resistor across the relay 
contacts, so that bias is never completely re- 
moved from the tube while the relay is being 
actuated. 

In order to show how carefully the bias must 
be set, a grid bias of one-half volt negative will 
result in a plate current of 137 ma., while a 
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C5 
L4 


= (150 VDC (9120 VDC 
COIL AND CAPACITOR DATA 


L1 2 turns No. 22 hookup wire interwound on cold end of L2 
L2 7 turns No, 18 enamel, 4-inch dia., spaced wire dia. 

L3. 5 turns No. 18 enamel, Y4a-inch dia., spaced wire dia. 

L4 11% turns No. 22 hookup wire interwound on cold end of L3 
Cl 2-9 pF variable (Johnson 160-104) 

001 mf button capacitors (Sprague BH-140) 


C6 3-11 pF variable (Johnson 160-107) 


grid bias of 1.5 volts negative gives a resulting 
plate current of 60 ma. Once you have as- 
certained that the stage is stable and the applied 
voltages correct, the fixéd bias should be set 
to give a plate current of 35 ma. and a screen 
current of 5 ma. 

Final adjustment of the pre-amp should be 
dene with a noise generator or very weak signal. 
The proper techniques of using the noise gen- 
erator will not be gone into here since adequate 
information is contained in many other articles 
on the subject. Suffice to say only that you are 
interested in the signal and not in obtaining 
lots of noise: 

For those ardent VHF mathematicians who 
are curious as to the Req given, by formula 
the pentode Req is 79 ohms. The 100 ohms is 
per the factory, and a very honest value. 

Now before some sizeable confusion is 
created, the pictures of the pre-amp as shown 
are not those of just a pre-amp. VHF has al- 
ready constructed a complete low-noise 2 meter 
converter and the pictures you see are those of 
the tube as used in the converter. 

The circuit is identical to that of the pre-amp 
circuit except for the method of coupling the 
output to the next succeeding stage. Next 
month’s issue will contain all the data neces- 
sary to build one like it, along with some re- 
ports as to its performance “on-the-air.” 
Extensive tests were made to determine the 
actual sensitivity of the converter using the 
7788 and the results were more than pleasing. 
Of the many tests run on the tube in either 
pre-amp or converter service, all of them have 
indicated that exceptional performance can be 
realized from using the 7788. 

By now cost has probably entered into any 
thought of using the tube, but forget it. It costs 
less than $11.00. 
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Ten years ago few would have been seriously 
worried about VHF QRM. However, today in 
major population centers bands that used to 
support organizations like the “faithful few on 
two” now support squabbles which were once 
limited to the 75 meter “your on my 
frequency.” 

Perhaps if you live in Podunk you seldon 
hear more than one or two stations on the 
VHF bands now—but wait! There are several 
factors conspiring to bring about the greatest 
growth in VHF activity in the history of ama- 


These factors are: 

1. The decline of the solar cycle!,2 will 
change the character of the 10 meter band, 
the 15 meter band, and will seriously affect 
20 meters for probably 40 years to come— 
and what happens after that won’t affect 
most of us. Not only will propagation 


conditions on these bands change, but the 
refugees from 10 and 15 will so seriously crowd 
the 40 and 80 meter bands that something is 
going to give, and that give already is happen- 
ing in areas like Los Angeles. Increasing num- 
bers find they “can’t stand that QRM on the 
low bands.” You will note that I excluded the 
20 meter band, mainly because it is already so 
crowded it’s hard to see how it could hold 
even one more signal. 

2. The general availability of good technical 
information about VHF and the availability of 
good VHF equipment from manufacturers is a 
very important factor. VHF men were and 
still are traditionally builders. Much of. this 
building was dictated by the unavailability of 
good gear at any price. The amateur maga- 
zines now sport many pages of VHF gear that 
is pushing the state of the art. About the only 
changes left are operating convenience featuures 
and equipment reliability. Improvement can 
only come from new developments. Unfortu- 
nately there is also listed equipment that more 
closely fits the state of the art in 1938. What’s 
the difference in performance? It’s hard to say, 
but on receive it is probably at least 20 db or 
an effective power ratio of 100 to 1. 

Activity breeds activity which breeds QRM. 
The advent of the novice and technician license 
introduced many persons, by force, to the 
VHF bands for the first time. They labored 
hard, finally got their general ticket, sampled 
the QRM on the lower bands, and were happy 
to come right back to VHF. 

The negative factor of the inadequate try 
must be discussed. Ham “A” decides to try 
VHF after reading about all the astounding 
things that have been done by the big time 
operators. He buys a pre-historic piece of gear 
like a 522 (SCR 522 was a very popular piece 
of VHF gear during the early phases of World 
War II); converts it per a conversion article. 
He has no signal generator or noise generator 
to show whether he really has it working well 
or not. Then he puts up a ground plane or a 
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half wave dipole 15 feet off the ground—fed 
with some coax of ancient vintage. He then 
tunes the band for three weeks, calls several 
hundred CQ’s, and goes back to 75 meters to 
cuss VHF and insist it can’t be worked from 
his location. With the lash up he was using it 
probably couldn’t. Assuming proper equipment, 
the only place where VHF won’t work is down 
a mine shaft. Now some wiseacre will point out 
that he has done it! VHF works well even 
through the tunnels in the vicinity of Los 
Angeles, 


Ground Rules For Success 


If you don’t have access to a signal generator 
or a random noise generator and are unwilling 
to build one, it is best you pay someone else 
to build your receivers or use “factory gear.” 
Some of the generators are fantastically simple 
to build. 

Strive for a narrow band receiver—the nar- 
rower the better. If your receiver is 100 times as 
wide as the signal you are trying to receive, you 
throw away 20 db or just over 3 S units of 
signal to noise ratio (S6 to S9). The importance 
of a narrow band receiver is not only in the 
ability to reduce QRM, but also the noise band 
width factor. If your receiver is twice as wide 
as the modulation bandwidth you are trying 
to receive, you will degrade the signal to noise 
ratio by 3 db or the equivalent of cutting the 
transmitted power in half. This isn’t always 
true, since as a receiver approaches the band- 
width of human speech other factors become 
important—such as the ringing characteristics 
of the bandwidth limiting circuit, and the type 
of noise that is present with the signal. 

Most of us aren’t so fortunate as to have a 
location free from impulse noise, but if you 
do then slice it as thin as you can (2500 to 
3500 cycles) for phone and perhaps 50 to 100 
cycles on CW. In most areas of human popula- 
tion, power leaks, ignition noise, and other 
impulse transients limit the useful narrowness 
to a much wider figure—perhaps as much as 
30 kc. The only thing a narrower receiver will 
do for you is to slice out QRM from other 
signals. This can be very important; particularly 
during a six meter band opening. But above all, 
don’t expect real results with some surplus 
radar receiver with a 2-megacycle band width 
or with a super regenerator. These can be a lot 


se ee 
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of fun, but you won’t hear the weak ones that 
the other fellows are working. 

Regarding antenna height: The importance 
of antenna height for VHF seemed to be better 
understood by early experimenters—perhaps 
because they really needed height to obtain any 
results. 

A basic ground rule which still applies: For 
angles or radiation that are near the horizon 
(as are nearly all VHF signals), for each time 
you double the height of the transmitting or 
receiving antenna you will pick up 6 db on the 
other end of the circuit. If both ends are raised 
you will pickup 12 db*. This says that if you 
start with a 12 foot antenna and raise it to 
100 feet your signal at a remote point will go 
from S6 to S9. There are obscure cases where 
particular signals will not improve with height, 
but these are the exception, not the rule. The 
tall antenna tower is still your biggest bargain 
in signal strength at the other end of the circuit. 

Use a beam antenna for two meters—a twin 
five or a sixteen element coalinear is just about 
the minimum. If you’re really stuck for. space, 
use a vertical J or a double extended zepp. The 
ground plane is almost a standard of poorness. 
If you want results, why not a 32 element, 48 
element, or 64 element? They are all smaller 
than a 20 meter three element. People think 
nothing of putting up an antenna with 33-foot 
elements for 20, so why panic at the thought of 
a respectable antenna for two meters? 

There is a phenomenon known as_ the 
isotropic antenna factor which we will not dis- 
cuss at length here. In brief it says that if you 
will keep your antenna the same size the re- 
ceived signal won’t get weaker as the frequency 
is increased. The path really doesn’t change; 
the conventional dipole receiving antenna does, 
and with it the signal strength. 

In selecting a transmit frequency, sooner or 
later you will be using a VFO, but while you’re 
still crystal controlled how about taking a few 
swipes at that quartz plate with some good 
grinding compound. Number 360-A or finer 
emery paper and a piece of glass will take you 
off the pile up at the various surplus crystal 
frequencies. Probably ten or twenty rubs will 
move you out far enough, and if you can 
operate just outside of the technician band you 
will not only rid yourself of QRM, but help to 


lighten the load for those who are restricted to 
those two crowded megacycles. 

If you are in Podunk then it is all the more 
important to stay out of the middle mess as 
you may not hear a goodly number of these 
low power stations with their modest antennas 
but they surely will QRM you in town.. 

Speaking of out of town stations, W6BUT 
of Taft is over an 8000-foot mountain 100 miles 
from my home. He runs a full KW on two 
and a 36 element colinear antenna. He is 
typically as loud as the locals that are line of 
sight but running 5 watts and a ground plane. 
They hear him, but many of them don’t under- 
stand why he doesn’t hear them. He has an 
approximate 4 “S” unit advantage over them. 

The space available in the two meter band 
is amazing. It is as wide as the whole radio 
spectrum from DC to the high end of the 75 
meter phone band. It is capable of holding 
not less than 400 stations at once all occupying 
10 ke as though they were standard broadcast 
stations, Using single side band there would be 
room for 1200 all at once in any 300 mile 
radius. If present ham growth continues. this 
may actually be necessary in 20 years or so. 


Cross Modulation 


One of the curses of living in a major popu- 
lation area and enjoying all the VHF activity 
is cross modulation. You can take care of it 
in your own gear, but until more VHF gear 
starts using modern techniques there will be 
those who will complain that they hear you all 
over the dial, and every station they tune in 
on there you are in the background so YOU 
do something. You can’t—it’s up to them. 

The cause in most cases is people build 
sensitive receivers that are too good.’ What 
actually happens is that as soon as a tube or 
a non-linear element such as a transistor has 
two or more signals presented to it, and one 
or both of these signals are loud enough to 
drive that element into non-linearity (off the 
linear portion of the curve) then a_ process 
known as cross modulation occurs. 

The correction is easy—It’s used in almost 
every TV set but in almost no VHF ham 
equipment (Exception: Gonset Communicator 
IV). That is to feed back part of the A.V.C. 
to the grid of the first R.F. tube. On tubes such 
as the 6ER5 and the 6FY5, which have a re- 
mote cutoff grid, the action is almost: perfect. 
You'd just about have to stuff the receiver 
down the transmitters throat to disrupt the 
thing. With sharp cutoff tubes like the Nuvistor 
and the 417A it can be done, but it’s not easy. 
You’d use a large series plate resistor in con- 
junction with grid control biasing. The noise 
figure needn’t be degraded. 


Power 


The more the better. People are often con- 
fused, particularly by sporadic-E Openings on 
six meters, in that some fellow a_ thousand 
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By now, you’re undoubtedly sold on the 
virtues of having an “anti-clobber’” converter 
for 50 mc.—especially if there happens to be 
quite a bit of activity in your neighborhood. 

But you’ve probably also found that (1) a 
commercial converter combining low noise and 
good overload characterisics can be expensive 
and (2) a home-brew design gets more than 
a little tricky! 

We had an excellent one in these pages 
last month—but it still used three tubes. 

For you now, we present “The Home-brew 
102”—which combines high sensitivity, ease of 
construction, small size, and low cost into a 
unit which we feel will be around for quite 
a while to come. 

Before getting into the details (there are so 
few of them!), here’s some of the history be- 
hind the 102. We had been checking out the 
characteristics of a well-known-and-justly-fa- 
mous unit with a very similar model number, 
when a Nuvistor preamp came into the office 
for lab test. 

As we put the preamp through its paces, the 
gnawing thought kept coming back like a 
hungry mosquito: with an overload-resistant 
mixer, this little jewel would be a complete 
converter. 

From there, it was only a few weeks work 
with pencil, paper, resistors, and_ soldering 
iron to come up with a mixer that virtually 
won't give up under any conditions. 

Make no mistake about it, this is not a quiet 
converter! When you put it in front of a run-of- 
the-mill receiver, you’ll find a noise level on 
the S-meter of about 20 db over S-9. That’s 
without the 6-meter antenna connected. 

But when you connect, the antenna, the 
S-meter will jump up about two more notches, 
indicating that converter noise in the front end 
is something like 10 db below antenna noise 
(even in a quiet location). This, in turn, means 
you can hear any signal anyone else can! 

If the high noise level bothers you, add a 
20- or 40-db 50-ohm pad between the con- 
verter and the receiver to cut back all con- 
verter output by this amount. This will bring 
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things back down to where antenna noise on 
Six is just a notch above normal receiver noise, 
without hurting your 50-mc performance, It 
will also help prevent receiver overload—which 
no amount of converter redesign can cure. 

For those who like -specifications—although 
they are frequently more than a bit misleading 
—here’s the performance of the Home-brew 
102: Noise figure, approx. 4 db. Sensitivity, 
approx. 0.1 microvolt. Image response, none 
detectable. IF feedthrough, a trace. 

Enough history. Here’s hdw to build it. 

First, find (or build) yourself a Nuvistor 
preamp. We used the International MP-1 since 
it was on hand—and its chassis mount (avail- 
able at extra cost) offered an ideal base for 


the complete gadget. However, any Nuvistor 
preamp could be substituted for similar results. 

Next, cut a chassis plate for the mixer. The 
dimensions shown in Figure 1 result in a plate 
which fits on the International box as shown in 
the photos. If you’re using a different preamp, 
the dimensions can be different. However, 
relative placement of the parts should remain 
about as shown. 

Now attach the tube socket and wind the 
coils as described in the coil able. Install coils, 
and wire as shown in the schematic, Figure 2. 


‘The crystal is soldered in underneath—see 


photo. 

A grid-dipper is handy when adjusting coils. 
For tune-up, set all coils to approximate operat- 
ing frequency and apply power. Check to see 
that the crystal is oscillating. Then connect the 
output terminal to the receiver and tune around 
90 to 51 mc, You should be able to find some 
strong signals coming through. Peak L5 about 
1.5 mc above your 50-mc IF frequency, and 
L4 at about 50.5 mc for general operation. Now 
readjust L6 for greater output. 

By now, you should be able to find those 
weak signals you couldn’t hear before. Readjust 
L6 for best signal-noise ratio, and you’re done. 

Here’s some how-it-works: 

The mixer avoids overload by abandoning 
the grid-leak bias approach, and using cathode 
bias instead. In addition, screen current is 
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INTENSIVE LOOK AT A STICKY SITUATION 


by Robert Grimm, KGRNQ 
VHF Western Technical Editor 


In the last chapter we pretty well covered 
the aspects of fundamental overload. Now we 
shall delve into the intricacies of that nasty 
phenomenon known as audio-rectification (BCI, 
as it was called in the good old days before 
TV. ): 

Audio rectification can raise its ugly head in 
a TV set, B C receiver, hi-fi amplifier, hearing- 
aid, P A system, or just about anything using 
an audio amplifier stage. This is strictly a 
receiver, or amplifier, as the case may be, 
deficiency and nothing can be done to the 
transmitter to correct it. 

The characteristics of audio rectification are: 
Your voice will be heard on the receiver. This 
will occur on all channels. In the case of a 
radio it will be heard across the dial. It may be 
so strong as to completely block out the audio 
of the station your neighbor is attempting to 
receive, or it may be heard softly in the back- 
ground. It may, or. may not be affected by the 
volume control. In the case of a hi-fi amplifier 
you will, of course, just be heard. 

Generally, the set in question will have to 
have some work performed on its innards, With 
a B C receiver or a P A system this presents 
no problem, as you can do the work yourself 
quite easily. However, it is recommended that 
you do not dig into a TV set or expensive hi-fi 
amplifier. The reasons for this are quite obvious. 
All work on T’'V sets and expensive hi-g ampli- 
fiers should be referred to a competent service 
organization. The financial responsibility, in 
this case, is that of the set owner, not yours. 
If the set is covered by a service policy there 
should be no problem, as these things are gen- 
erally covered under routine maintainence: 

Audio rectification is usually caused by the 
first audio amplifier stage in the receiver acting 


rea TRIODE SECTION 
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RECOMMENDED CHANGES TO 
ELIMINATE AUDIO-RECTIFICA- 
TION AT GRID OF FRST AUDIO 
AMPLIFIER. (see text) 


Figure 1] 


a resultant 
‘relations. 


as a grid leak detector, in the presence of an 
extremely strong signal. This can usually be 
corrected by installing an 82k, % watt carbon 
resistor in series with the control grid lead of 
the first audio amplifier stage. This resistor 
should be installed with the lead at the grid 
pin of the tube as short as possible (Figure 1). 
This resistor will act as an r.f. filter. You will 
notice that the value of this tube’s grid resistor 
is in the vicinity of 3.3 to 10 megohms. This 
resistor should be removed and replaced by a 
1 megohm, 2 watt carbon resistor. This will 
reduce the possibility of the tube acting as a 
grid leak detector should any r.f. energy get 
through the 82k resistor you installed as an r.f. 
filter. These two simple modifications will cure 
90% of the cases of audio rectification. 

If desired these two resistors can be wirea 
into a Vector adapter socket. Then the 
first audio tube can be pulled from the 
offending receiver, the Vector adapter socket 
plugged in, and the tube plugged into the 
adapter socket. In the case of a TV set, this 
may save your neighbor a repair bill, with 
improvement in neighborhood 


Sooner or later you may run into audio- 
rectification type difficulties with one of the 
TV receivers on the market that use a gated 
beam discriminator tube, such as the 6BN6, as 
a combined detector and first audio amplifier. 
The operation of a gated beam discriminator 
is such that it is easily taken over by a strong 
local signal. If this signal appears at the grid 
of the tube it will, essentially, drive the tube 
“crazy.” The result is that the desired station’s 
audio will disappear and you will come blasting 
in loud and clear. 

Interference to this type of circuit cannot 
be alleviated by the usual means. Any of the 
usual procedures for curing audio-rectification 
will also, unfortunately, eliminate the TV 
station’s audio as well. The only method I have 
found to be effective in alleviating interference 
with his ype of circuitry is to install a resonant 
r.f. choke in series with the signal input grid. 
In the case of interference from a 50 mc. signal 
an Ohmite Z-50 r.f. choke should be used, etc. 
The leads to the choke should be as short as 
possible. 
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For? 


by Ray Fulton, K6BP 


Manteca, California 


Last month I told you about my “Portable 
3 for 6” but I forgot to mention that it’s also 
an excellent fixed-station antenna as well. The 
same is true of the 5 for 2 shown here this 
month! 

In fact, the portable-operation feature of 
the 2-meter version is just a sort of sidelight! 

This lightweight, tiny (less than 6-foot boom) 
antenna will run rings around any other design 
tried here. The secret appears to the feeding 
of both halves of the driven element through 
the short coax “‘delay line.” 

To duplicate it, get yourself a 6-foot chunk 
of l-inch aluminum tubing and 16 feet or so 
of 19-inch tubing. You'll also need four 14%-inch 
standoff insulators, a couple of feet of RG-8U, 
and some bolts and nuts. 

First, drill the 1-inch tubing to pass a 10-32 
machine screw, following the dimensions shown 
for spacing in Figure 1. Start an inch in from 
one end, then measure 17 inches to locate the 
next hole, 8 inches more for the third one, etc. 
Cut off the surplus tubing an inch forward of 
the final hole. 

Next, cut the elements to size. The directors 
and reflector will follow the dimensions shown 
in the figure, but the driven element will be a 
bit unusual (see Figure 2). For it, cut two 
chunks of tubing each 187% inches long, and a 
third length about 12 inches, Drill 5/32-inch 
holes through the two longer pieces at 1 inch 
and 5% inches from one end of each. Drill 
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Yg-inch holes ¥2 inch in from the same end, for 
feedline and delay-line attachment. 

Now, with the third piece, drill a clearance 
hole for a 10-32 screw at its midpoint. Measure 
1% inches either way from this hole and drill 
a pair of 5/32-inch holes in the same vertical 
line. Go out 4% inches from each of these and 
do it again. 


22, ________»| 
SHORT COAX 


Figure 2 


Now, looking at Figure 2, you can assemble 
the driven element. The short piece attaches 
to the four stand-offs with 6-32 screws, and each 
half of the element attaches to the other end 
of the standoffs. 

While you have the drill handy, put 10-32 
clearance hole through each of the other ele- 
ments at the midpoint. 

Finally, drill a %-inch hole through the 
boom (at right angles to all the other holes) 8 
inches behind the driven-element attachment 
point for the delay line to pass through. 

All that’s left is assembly. If you use’ my 
special cross-clamps (see last month) you can 
run a single 10-32 by 2%-inch screw through 
the element, cross-clamp and boom, and pull 
the nut up tight. When you have all the metal 
together, it’s time to attach the delay line. This 
is a 2234 inch length of RG-8 (Figure 3). The 
center conductor fastens to one half the driven 
element, then the line passes through the boom 
and the center conductor attaches to the other 
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Figure 3 


Simpleverter 


Most of the SSB mixer units currently in 
use on 50 me. are relatively high level mixers. 
Low level mixing has several advantages. 
Among these are easy suppression of images 
and other unwanted “birdie” signals. Very 
modest drive requirements are another nice 
advantage. A low level mixer is also more 
versatile, particularly for those who construct 
their own SSB generators. 

This mixer unit was constructed as a plug- 
in-module to facilitate experimentation with 
other mixer circuits when desired. It requires 
a low level, 14 mc. SSB signal to drive it. It is 
built into a 4 x 2 x 1% inch utility box. While 
the construction is compact, it is not crowded. 

The 6BA7, is one of the few pentagrid con- 
verter tubes that is usable at 50 mcs., hence 
this tube was a logical choice for the mixer. The 
50 mc. output from the mixer is used to drive 
a 6AK6 amplifier running in class “A”. One 
half of a 2C51 twin triode is used as the oscil- 
lator with an International Crystal 36 mc. third 
overtone xtal. The other triode section of the 
2C51 serves as a cathode follower. The cathode 
follower is designed so that it can not draw 


grid current. This, along with the high im- 
pedance load it presents to the oscillator, re- 
duces the loading on the oscillator tank and 
helps to preserve the frequency stability of 
the oscillator. The output of the cathode fol- 
lower is capacitively coupled to the injection 
grid of the 6BA7 mixer tube. 


Coils L1 and L2 provide a band-pass circuit 
which can easily be adjusted to cover a mega- 
cycle at six meters. This reduces to a minimum 
the amount of retuning necessary when OSYing. 


Standard techniques should be used when 
adjusting this unit. A grid dip meter is, as 
always, quite useful. No instability problems 
were encountered with the 6AK6 amplifier, so 
you should not have any difficulties along these 
lines as long as the layout is followed reason- 
ably closely. 


Power requirements are: 250 volts d.c., at 
90 milliamperes, and 6.3 volts at 0.7 amps. 


A 100-volt zener diode was used as a voltage 
regulator in the interests of saving space. The 
individual constructor may substitute an OB2 
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Don’t scoff at the MAR—just as it comes, it 
will work on the 220-225 Mc band and no 
modifications are required. 

Note: Follow instruction book except as 
noted. To hit the band, use this formula: 

Desired Frequency, plus 31.98 =. 
Crystal Frequency X 54 
This puts the low end, 220 Mcs: 4666.2 Kc 
high end, 225 Mcs: 4758.8 Kc 
Xtal 

Note: Fooling with the crystal oven is a 

waste of time. 

This gives you a single frequency of opera- 
tion, crystal controlled transmitter & receiver. 
With the manual tuning knob all circuits should 
tune near the maximum capacity. If they won’t 

‘tune it will ‘be necessary to tune the ‘fixed’ 
variable capacitors which shunt all of the tuned 
circuits (add slight capacity). These capacitors 
are marked in the multiplier section C-501, 
C-502, C-503, C-504, and Z-502 in oscillator of 
the multiplier section. 

In the receiver section, capacitors C-201, 
C-202, C-205, C-206, C-209, C-210, C-214, 
C-213, C-217, C-218, C-221.:In the driver 
C-102, C-104. In the tripler C-112 and C-117. 
In the final C-118 and C-120. I do not think 


these adjustments will be necessary on_ all 


sets—it wasn’t on the one I tried. The output: 


of almost any of these sets can be increased 
by peaking these controls to your desired 
frequency. 

About the receiver: It is pretty poor—at 
least 30 db worse S/N ratio than a. good ‘home- 
brew’ converter. What to do about this? The 
first improvement, at least 15 db worth, is 
to double-convert into your communications 
receiver. 


Lower That 


Conversion data for the many types of printed 
circuit converters has seen little, if any, pub- 
lication as these units are practically foolproof 
and do give good performance. 

However, here are suggestions for making 
some basic modifications, and lowering the 
noise figure, on the popular International 
FCV-1 6 meter converter. It can also cover the 
many versions of this type of converter and 
other home built gear using pentode r.f. 
amplifiers. 


Tube Noise 


The FCV-1 converter consists of 6AK5 r.f. 
amplifier and 6J6 mixer-oscillator. Our modi- 
fication will be mainly with the r.f. amplifier. 
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Using 
the MAR 
on 220 Mc 


John Chambers, W6NLZ 


Attach a 10 mmfd capacitor to pin 8 of the 
first I.F. amplifier. Connect this through a 
coax lead to your communications receiver 
which should be tuned to 30.2 mc, center 
frequency, if your receiver has a 2 mc tuning 
range each side of 30.2 mc, you can tune al- 
most the whole 220 mc band without changing 
crystals or any other tuning. 

This means you are now using the ‘MAR’ as 
a crystal controlled converter. I regret to say 
that the front end design is quite poor and if 
you want the best it must be rebuilt as it is 
about 15 db worse than the ‘state-of-the-art’ and 
there is apparently no ‘quick-fix’ available. To 
put it bluntly the front end design of the 
‘MAR’ is archaic! But it’s good enough to have 
a lot of fun with, and fire up on an exciting 
band. 

About the antenna, I urge you not to use 
either the MAR antenna nor a ground plane. 
220 mc is “VFH’; the capture area of a dipole 
is just too small. A beam is a must for any 
real results. The bigger the better. 


Noise Figure 


Elwood C. Thompson 


To make the best use of this information, we 
have to know what makes “tube noise” (figure 
1) and how we can eliminate some of it and 
lower the noise figure at the same time. The 
more elements within a tube, the more noise it 
will make as a VHF amplifier. 


Thus, a pentode (plate, screen, suppressor 
and control grid all contributing to the total 
cathode current) will make more noise than a 
triode. These elements also add to the inpuut- 
output capacitances. 


A pentode in grounded cathode connection 
will give a power gain comparable to the gain 
of a cascode circuit. The noise figure will be 
higher due to the partition noise. The noise 
contribution from the screen is mainly partition 


Figure 1 
noise and this effect can be minimized through 
properly applied feedback. 

The partition noise originates at the screen 
and flows to the suppressor and on to the plate. 
The principal consideration is to set up the 
operating conditions of the pentode so that it 
draws the lowest screen current consistent with 
good amplification. 

Hence, noise can be reduced by decreasing 
the screen current and by increasing the trans- 
conductance. This also lowers the noise re- 
sistance. This is done in the FCV-1. Now, by 
inserting a suitable impedance (in the form of 
an inductance) in the screen lead, we can 
reduce background noise to a minimum and 
lower the noise figure approximately 1 db. 


How To Do It 


Lift the end of the screen bypass capacitor 
C1 (.005) (some models use .01 mf) that is 
connected to the screen-dropping resistor (figure 
2). Insert a 10 turn coil of #20 enamel or 
formvar, one-eighth inch inside diameter and 
one-half inch long, at the end of the screen 
resistor so that it is standing vertical. Connect 
the free end of the bypass capacitor to the coil. 
Adjust the turns spacing for lowest noise figure. 


TO 


Figure 2 
Here, it is a good idea to use a noise gen- 
erator to get that last ounce of performance. A 
noise generator provides the only means of 
telling how we are doing in our attempts. to 
affect any improvement. (Shame on you for 

not having a noise generator. ) 
Complete noise cancellation is, of course, 
impossible and this method is good only for a 


narrow bandwidth. This method of feedback 
is usable from 10 meters to one and one quarter 
meters, with its best use on the 10 and 6 meter 
bands. It makes a pentode circuit almost equal 
to a triode circuit (noise-figure-wise) without 
altering the good properties of the pentode. 


Another Change 


Greatly improved operation of the FCV-1 
can be obtained by using a matching trans- 
former in the converter output (figure 3). This 
transformer may be mounted on the printed 
circuit board near the output leads or at any 
point near the convertér when mounted on a 
chassis. The coil should be peaked at the I.F. 
frequency being used and tuned for best re- 
sponse. This allows the converter to be used at 
greater distances from the receiver. 


100pf (IN CONVERTER) 

24 TURN 

+30 E ON | 00pf 
ONE-QUARTER -+— 

INCH SLUG OUT 
TUNED FORM 

1. 470pf 
Figure 3 

And More 


Further added refinements may include an 
International VFA-1. cascode preamplifier or 
one of home-brew design (figure 4). This will 
give you a lower overall noise figure yet and 
will really let you hear the ones you have been 
missing. Complete shielding to eliminate images 
and feedthrough in the I.F. range and a self 
contained power supply completes the unit. 

The author wishes to thank George L. Beyers 
and his assistants for their aid in preparing 
this article. 


L3 


Figure 4 
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When designing the parameters of a 50- 


megacycle scatter circuit, one is eventually 
faced with the problems of transmitter design. 

With the many Eimac and RCA ceramic type 
high power low (relative) plate voltage tubes 
on the market today, it is no longer difficult 
to design and build a Class C amplifier for 50 
megacycles which makes full use of 2,000 volts 
at 500 mils. A pair of 4CX250B’s will do the 
job very nicely. And, their efficiency is high 
(if properly employed) making it not overly 
difficult to measure 750-780 watts of r.f. output 
at 50 megacycles. 

Why, then, would anyone go to all of the 
trouble of designing a high power 50 mega- 
cycle final around a pair of out-dated triodes 
such as the GL-592’s? 

There could be a number of reasons. You 
might have access to a pair of 3-200A3’s/ 
GL-592’s (both General Electric and Eimac 
still build the tubes) through the usual ham 
channels, for practically no cost. You might 
want to plate-modulate your kilowatt (although 
that is rapidly becoming a lost art even on 50 
megacycles), and in which case you would find 
the GL-592’s as easy to modulate (with another 
pair of GL-592’s, naturally) as any triode ever 
was. 

What you are asking about this point, are 
GL-592’s? Ah my lad, your age is showing! 

Shortly after the last world tussle GL-592’s 
could be purchased brand new for around $1.00 
each. Some will tell you they were designed 
for VHF pulse service during the war, They 
could be right, although few of us can recall a 
surplus piece of equipment that actually used 
a GL-592. But whatever their use, and design, 
they were plentifuul after the war. But, they 
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were not popular, despite their very modest cost 
and even more modest plate dissipation ratings. 
Most will tell you that the 592’s were not 
popular because of their unusual socket re- 
quirement. You are forced to build your own 
three hole socket, which although no great 
chore is a small problem. 

Suffice to say we believe its lack of popu- 
larity can be attributed to ignorance on the 
part of most hams then, and today, to realize 
what a tremendous tube the GL-592 is. JT IS? 

Photo 1 and the tube base diagram attached 
tells you this is a triode. The ARRL Handbook, 
Table IX on page V29 (39th Edition, 1962) 
tells you a 592/3-200A3 requires forced air 
cooling. 

The same ARRL Handbook also tells you 
the GL-592 has full ratings up to 150 mega- 
cycles (true . . . everything we say about this 
50-megacycle final can also apply to 144 mega- 
cycles); has a plate dissipation of 200 watts 
in Class C telegraphy, maximum plate voltage 
of 3500 volts in the same service and a maxi- 
mum output: of 600 watts . .. in the same 
service. All of this drawing 228 mils of plate 
current. 

For the slow-of-pencil that’s 798 watts input 
with (they say) 600 watts out, or 75% efficient. 
Not bad for a little old triode only twice as big 
(physically) as an 829B! 

Forget it. Forget the whole bit, except the 
maximum operating frequency, and the 
efficiency. 

Now this to a pair of GL-592’s (loaded into 
a dummy load of course): 4,400 volts on the 
plate to a pair, with the plate current dipping 
out between 750 mils and 1.15 amps. Someplace 
between 3.3 kw and 4.84 kw input with (mea- 
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DID YOU NOTICE... 


. our cover story this month? Pretty sneaky wouldn’t you say. 
After all, anyone who would deliberately smash a gold plated 416B 
into oblivion must have a screw loose someplace upstairs, or it just 
may be that we have a very good reason! 


Naturally we are very proud of discovering this new Amperex 
7788 tube. And it does point up a fact. Because of the very close 
proximity to actual press-time that we run, and because we do 
have this distinct advantage over all electronic publications on the 
market today (other than the other 4 Horizons’ books of course!), 
scoops such as this will be commonplace in VHF. 


We also have a number of other advantages, other than 
timing, which makes a monthly copy of VHF must reading for 
every progressive VHF-UHF amateur on the air today. Take our 
Associate Editor Russ Miller. Someday when we have a dozen pages 
vacant in VHF we'll tell you what a fascinating background this 
young man has, and why it makes him one of the most valued 
VHF-UHF designers and operators around today. Or, take our 
Amperex scoop as another example. Some months back, in an 
advance publicity brochure, we noted that the staff at Horizons 
has been working hand in hand with many of the industry leaders 
for years, in research and application studies, in connection with 
one or more of the other Horizons’ monthly magazines, Amperex 
is one of these firms we have had t!:© pleasure to associate with. 
And the 7788 tube actually had its earliest beginnings when we 
“discovered’’ the television translator field as a ready source for 
Amperex quality high performance tubes. The 7788 is actually 
intended for such translator service. We can even recall an early 
advertisement run in several trade journals, by Amperex, which 
was headlined “‘DXing Horizons (our original Horizons book) 
Recommends the 6922... ”’. 


It makes us feel good to know we have the inside track on 
an industry. It will make you feel good too as you read VHF Hori- 
zons each and every month. 


Use the handy subscription card on the reverse side of this 
memo, and we'll see you again in our September issue. 


SPECIAL SECOND ISSUE SUBSCRIPTION OFFER 


Instructions: 


(1) Use the bottom form yourself if you want a no cost (to you) copy of our first 
issue along with your regular subscription. This offer good only as the supply lasts. 


(2) Use the second form (middle) if you already have a copy of the first issue. 


(3) Give the top form to a VHF friend, twist his arm and threaten to step on his 
mike button finger if he doesn’t subscribe this month! 


Dear VHF Gang: 
My good. VHF buddy twisted my arm and threatened to step on my mike 
button finger if | didn’t subscribe this month. So here | go! 


$4. enclosed. | am mailing this before July 30. Send me 15 issues. 
$4. enclosed. | am mailing this before August 6. Send me 14 issues. 
$4. enclosed. | am mailing this before August 13. Send me 13 issues. 
$4. enclosed. | am mailing this after August 13. Send me 12 issues. 


Are | ncn nln cerca wie eee a a 
Towns CHV: sccesscst tee sc care oe eee LONG acne State ._._..._ eee 


Airmail to: 
VHF Horizons 
PP: O. Box 1557 
Oklahoma City 1, Oklahoma 


Dear VHF: (tear off and airmail) 


Please enter my subscription as checked off below. | already have a copy of 
the Inaugural issue and naturally don’t want to be a hog and ask for two. 


ASS $4. enclosed. | am mailing this before July 30. Send me 15 issues. 

aw te $4. enclosed. | am mailing this before August 6. Send me 14 issues. 
erate $4. enclosed. | am mailing this before August 13. Send me 13 issues. 
Bice st $4. enclosed. | am mailing this after August 13. Send me 12 issues. 


Address eae ee 
owned Cll cg a ee ek a ea 2GNG. a uete ee. State’ ._.....4,2 eee 


Airmail to: 
VHF Horizons 
PON Bax ii SSz 
Oklahoma City 1, Oklahoma 


Dear VHF: (tear off and airmail) 


Somehow | missed the First Issue-|naugural Copy of VHF Horizons. Naturally 
| would like a complete file of the VHF Man’s constant reference book, WHF 
Horizons. So send me one—free-along with my regular subscription entered below. 
Le he $4. enclosed. | am mailing this before July 30. Send me 15 issues of VHF 
Horizons. 
gare $4. enclosed. | am mailing this before August 6. Send me 14 issues of VHF 
Horizons. 
ge $4. enclosed. | am mailing this before August 13. Send me 13 issues of VHF 
Horizons. 
nae $4. enclosed. | am mailing this after August 13. Send me 12 issues of VHF 
Horizons, 

Irie cc a a ee re Call 122.2 ee 
Adres sje a na ee 
Towns City) cit Be 8 ee ee ee ONG Se State... 2 
Airmail today to: 
VHF Horizons. 
P.O. Box 1557 
Oklahoma Citv 1. Oklahoma 
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sured output) 2350-3400 watts output. Please 
note that with 4,400 volts on the plates and 
the two tubes drawing 1.15 amps, our efficency 
into our dummy load has dropped off a bit, 
down to approximately 70%. 

If you are just on the borderline of being 
interested at this point, perhaps it would be of 
interest to note that the author has been pur- 
chasing a handful of. GL-592’s nearly every 
year for the past six years, never paying more 
than $5.00 a piece for the bottles. 


A Little Red 


Surprisingly enough, 4,000 volts or so on 
the plate at 250 mils (careful . . . keep it legal!) 
sends the pair of 592’s into only the slightest 
blush. With 200 cfm of air on the two tubes, 
in the arrangement shown in the photographs, a 
single second-hand pair of 592’s has lasted 
nearly 5 years. The one pair that did get a 
little weak on me ended up in my modulator, 
which also runs with 4,000 volts on the plates 
of the GL-592’s. This despite the fact that 
tube ratings on the tube in Class B modulator 
service are 2,000 volts on the plate. 


Drive 

Having a time-worn pole pig available when 
the transmitter was first assembled in 1956 
suggested that the same HV power supply be 
utilized for the 4-65A driver as with the GL-592 
modulator and final. So 4,000 volts was fired 
into the fourth-hand 4-65A we had available, 
and after a little coughing and sputtering it 
dipped out nicely at 120 mils. It hasn’t been 
touched in 6 years, although we wouldn't 
recommend such harsh treatment for any 4-65A 
used to duplicate this driver portion of the rig. 

Actually, running 480 watts to the 4-65A is 
a bit unnecessary. The grid tank circuit in the 
final must be detuned considerably to reduce 
the drive to the vicinity of 125 watts. This is 
especially tricky when you are striving to keep 
everything within “the legal ballpark.” 

Needless to note, the 4-65A does have some 
cooling on the socket (and it runs a little 
white). 

Drive to the 4-65 can be supplied by any 
number of conventional fashions. 10-20 watts 
sends it into absolute conniption fits, and a 
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Communicator or similar 5-watt-output rig will 
more than handle the requirements, 


Construction 

Because of the abnormally high plate voltage 
supply, as it applies to most amateur trans- 
mitters, high-voltage components must be used 
wherever required. For example, all cabling of 
the 4,000 volt supply to the transmitter final, 
and meters, is done with 10,000 volt insulation 
cable. Voltage feeds through the chassis into 
the GL-592’s and into the 4-65A through Millen 
No. 37001 high voltage terminals. 

The 0-1,000 mil plate current meter for 
the GL-592’s is submounted behind the front 
panel plate to insure that the high voltage 
passing within the meter itself would not arc 
through to the chassis. The plate current meter 
for the 4-65A is likewise.mounted on a non- 
metallic sub-board behind the actual front 
panel plate. Other high-voltage components 
shown in the schematic of the final and driver 
are marked as to values. 

Some of the obvious circuit values which are 
best determined by the individual builder do 
not appear. For example the plug-in §tank- 
circuit coil was originally designed to operate 
from 14-18 megacycles. But anyone duplicating 
this unit will undoubtedly make a number of 
individual modifications, including shaping their 
own final tank circuuit around whatever vari- 
able and coil combination they can find, to 
resonate out in the 50 megacycles band. 

One word however about the link coupling 
shown, to the antenna. No coaxial line is shown 
attached to the link which swings into the final 


- tank coil. When the photo was taken of the 


inside of the enclosed final amplifier, the rack 
panel holding the unit had to be removed from 
the rack. The RG-17U coaxial line, used to 
feed the antenna, was also cut loose from the 
link in order to facilitate removing the final 
amplifier. 

A heavy duty cable, such as RG-17U, is 
recommended with this final. Pushing 750 watts 
of r.f. into RG-8U is dangerously close to the 
point where even a small amount of VSWR 
on the line will punch holes in the smaller 


(Turn to page 22) 


Pi inthe Sky 


Almost the standard output circuit these 
days—in 50 mc rigs at least—seems to be the 
pi network, Among the many advantages adding 
to its popularity are the simplicity of construc- 
tion, the ease of operation (continuous loading 
control without tricky swinging links), and the 
added measure of harmonic-freedom offered by 
its low-pass-filter configuration. 

But, chances are, you probably have run into 
at least one pi-net in your career which flatly 
refused to behave like a pi-net should! 

The usual symptom when this happens is 
that the output capacitor loses all control of 
the loading. Other symptoms, more rare, in- 
clude an inability to get a plate-current dip 
though the net checks out with a grid-dipper, 
and partial loss of loading control. 

Having been blessed (or cursed) with several 
of these lately, we here at VHF did some deep 
thinking and consumed several reams of scratch 
paper trying to (1) find out why it happened 
and (2) find out how to cure it. Since the 
outcome hasn’t (so far as we know) been pub- 
lished previously, we thought you’d like to 
know too. 

To start, we have to go all the way back to 
a fundamental understanding of what a pi-net 
really is. We all know what it looks like; Figure 
1 shows the schematic of a typical pi-network 
circuit. 

But too many of us, possibly, have been led 
astray by the analogies shown in Figure 2. In 
the one to the left, 2A, the pi-net is drawn 
with the capacitors placed back-to-back and 
grounded at the midpoint. Parts are all the 
same, but now it looks like a single tapped 
tank circuit in which adjustment of the output 
Capacitor moves the tap up and down the tank. 

In 2B, the circuit is drawn as a double-tuned 
transformer with the “virtual ground” of the 
coil represented as an actual ground. In this 
visualization, adjustment of the output capacitor 
moves the “ground” point and so adjusts the 
coupling. 

Either of these ideas is relatively simple to 
visualize. As a result, many of us have fixed 
one or the other in our minds as the “way” a 
pi-net operates. 

There’s only one trouble. They’re wrong. 
Both of them. 


Look at.2B again. The basic assumption here 
is. that there is, somewhere on the coil, a 
“virtual ground” point at which a sensitive RF 
voltmeter would measure zero voltage. 

Don’t take our word for it; try it yourself if 
you have a. sensitive enough meter, This 
“ground” point doesn’t exist. No matter where 


you check, you'll always find some voltage on 


the coil. 

The trap in 2A is a bit more subtle; the key 
is that when you readjust the pi-net, you don’t 
change the capacitor values in equal increments. 
A drastic change in one results in only a small 
change (if any) in the other. And this fouls up 
the smoothly-moving-tap concept. 

So what zs a pi-net, after all? 

Fundamentally, it’s an impedance-transform- 
ing device, which can operate properly only. 
between two pure resistances. 

Go. back and re-read the last half of that 
previous sentence. If any reactance is present 
looking either way out of the pi-net, it just 
won’t work. 

This would make the pi-net an interesting 
theoretical possibility, but useless in practice, 
except for one fundamental fact of reactance: 
Any reactance can be cancelled by introducing 
equal reactance of opposite sign. 

Or in simpler words, if your feedline has 
some inductive reactance looking into it, just 
add extra capacity in the pi-net to “tune out” 
the inductance. 


C blocking L 
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Figure 1 
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So far, we’re still in the area of widely known 
facts. Everybody takes for granted the fact that 
a pi-net can make most anything load up. 

Of course, it will do this only under certain 
circumstances. The design people say it this 
way: The Q of the network must be greater 
than the square root of the product of the two 
resistances to be matched. 

In practice, it works out that for a certain 
value of Q in the network, there’s a definite 
upper limit of input resistance that can be 
obtained for any given load resistance. So long 
as the load resistance is 25 ohms or more, the 
input resistance is plenty high enough if the 
Q is at least 12. 

This is one reason why pi-nets sometimes go 
astray-—because outside that limit, the net 
becomes simply an assorted batch of coils and 
capacitors with no particular function. 

The symptom here is that loading will be 
heavy, with the pi-net apparently operating 
normally; when you attempt to reduce the 
loading, the net suddenly loses control. 


The remedy is simple; just add some more 
capacity at Cl and reduce inductance at L to 
restore resonance. This effectively raises the 
network Q, and the result is restored control. 

For even more details on this problem, see 
the February 1962 issue of 73, in which Paul 
Barton examines pi-network and final tank 
design in meticulous detail (though directed 
mostly at lower-band operators ). 

However, there’s another problem too—and 
this one is more widespread than most of us 
realize. 

Earlier, we mentioned that the pi-net let 
us “tune out” undesired reactances so that the 
antenna feedline appears to be a pure resistance. 

We really should have said it dees this when 
it can. 

Let us digress for a moment. Just for the fun 
of it, let’s take a close look at the actual input 
impedance of several sets of feedlines in practice 
(for the purists, the following figures are taken 
from a Smith chart for the stipulated values 
of VSWR). 

With a VSWR of 1.000, of course, and a 50- 
ohm line, the input impedance would be an 
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exact 50-ohm resistance with zero reactance no 
matter what the line length. 

But with VSWR of only 1.1—a not untypical 
value in practice—a line exactly 2% waves 
long would show an input impedance of only 
45 ohms resistive. Adding another 4% wave- 
length of line would make it 50. ohms resistance 
shunted by 5 ohms inductive reactance. Going 
out another 14% wave to 234 total would make it 
resistive again but this time with a value of 55 
ohms, Adding still another % wave brings us 
around to 50 ohms resistance again, shunted 
by 5 ohms, but now the 5 ohms is capacitive 
reactance! Finally, adding another ¥% wave 
(total now 3 waves long) brings us back to the 
45-ohm resistive starting point. 

At intermediate points, the values would 
differ; the ones chosen represent limiting values. 
In this example, resistance is never less than 
45 or more than 55 ohms, while reactance is 
never greater than 5 ohms. 

In case you’re interested, values for other 
readings of VSWR are tabulated below: 

This all looks simple enough; just design a 
pi-net to handle output loads between 25 and 
100 ohms and an SWR up to 2.0 won’t hurt, 
you'd think. 

But a look at the pi-net formulae (take your 
pick from most any source) shows that the 
reactance of the output capacitor in many 
cases must be less than these calculated values 
of line input capacity! 

For instance, take that entry for 1.4 VSWR. 
At half-wave points, you’d have to match 35- 
ohm resistances. At 54 wave, this becomes 47 
ohms resistance and 16 ohms of inductive re- 


- actance. At 34 wave, 70 ohms resistance, and 


at 7/ wave 47 ohms resistance and 16 ohms 
capacitive reactance. 

Now let’s check the pi-net equations. Assume 
that our tube draws 200 MA at 500 volts for 
a nominal 100 watts. Let’s shoot for a Q of 15. 

With the half-wave line lengths, reactance 
of the output capacitor should be about 24 
ohms. At 50 mc, that’s 132 pF (mmf to you 
old-timers). 

At the 54 wave point, we need a net re- 
actance in the output leg of 26 to 27 ohms 
capacitive. Since we have to cancel out 16 ohms 
of inductive X, this means the capacitor must 
have about 42 ohms reactance—or, at 50 mc, 
approximately 76 pF. 

To match our 70 ohms at the 34 wave point, 
we need about 30 ohms reactance. This is pro- 
vided by a capacitor of 106 pF at the 50-me 
design frequency. 

And finally, at the 7% wave point, we again 
need a net capacitive reactance of 26 to 27 
ohms in the output leg. Now, however, the 
coax contributes 16 ohms of it so we must pro- 
vide only 10 more—and this requires an output 
capacitor with a value of 318 pF! 

Remember, nothing changed but the line 
length. Yet the required values of output ca- 
pacitance varied from 76 pF (at the 5 wave 
point) through 106 pF (34 wave) and 132 pF 


LINE LENGTH IN WAVELENGTHS 


CAPACITANCE REQUIRED IN LOADING CAPACITOR 
f=50 mc, Rin=2500 ohms, Q=15, Z line=50 ohms 


Figure 3 


(1% wave) up to 318 pF at the 7% wave point. 
Figure 3 shows how it varies for smaller values 


of VSWR. 


Applying ‘standard pi-net tables and charts 
would have told you to use about 120 pF for 
this particular case—and if your line length 
(which is usually pretty much unknown in 
practice) chanced to be near the 7% wave point, 
you'd find you had a pi-net which refused to 
behave. 


This is far from an extreme case. Most texts 
would lead you to believe that a pi-net will 
perform nicely so long as the VSWR is less 
than something like 2.0—and it will, provided 
you take this effect into account. 


You may have noticed that the values could 
be brought back into the range of standard 
design simply by using a little more line to 
move from the 7g wave point on into the 34 
wave region. Actually, moving to the next %4 
wave point would do as well since all im- 
pedance values repeat every half-wave along 
the line. 


The simple way to do this is to make yourself 
up two jumpers from short lengths of RG-8 
with male coax fittings on each end. Make one 
of them ¥% wave (electrically, don’t forget 
velocity factor) long and the other 4 wave. 
For 50 mc and RG-8, the lengths come out to 
be 1934 inches and 3834 inches respectively, 


and these dimensions are close enough for 
most work. 

Now, by using either one or both you can 
have an option of either your present line 
length, present length plus 4%, present length 
plus 14, or present length plus 3% (both used 
at same time). Somewhere in this range you 
should find the pi-net behaving properly. Then, 
if you like, you can measure back 6 feet 71% 
inches from the transmitter end of the line and 
cut your cable. Since this is a half-wave, the 
coax will present the same impedance at this 
point, and your jumpers will be free for other 
duty.* 

In some cases, this technique is the only 
way to make the circuit work. For instance, 
with VSWR of 2.0 and at the 7% wave point, 
you need a net reactance of 25 ohms. But in 
these conditions, the coax looks like 30 ohms 
—and no amount of capacity can produce that 
—S5 ohms you need. Unless you change the line 
length, you'll have to replace the output ca- 
pacitor with tunable choke to. make things work. 
But moving to the 34 wave point brings you 
back to needing 35 ohms which is just 91 pF, 
well within the range of most rigs. 

Nowhere in here have we touched upor the 
questions of pi-net design, which offers enough 
material to make a full Staff Report in itself. 
If you’d like to see it, we also have the material 
on hand. Let us know! 


*Old-timers will recognize this technique as the familiar 
“pruning” of the feedline. The unusual part of it is the 
application to the pi-net, which most people believe makes 
“pruning”? unnecessary. 


25,000 hams are VHF nuts—and you're one! 21 


Theory & Practice (p. 9) 


miles away about takes your ears off with his 
five watter. 

The other thing that happens during an 
opening is that there is little difference in results 
between the high power boys and the low 
power boys—and there is even less difference 
in reports. These factors tend to confuse people 
into thinking that power is of no use or value 


on VHF. 


Like it or not, a decibel is a decibel. If you 
quadruple your power you will go up one S 
unit. Any variation from this is a measuring 
error. There’is just a trifle over three S units 
between 10 watts and a killowatt, but for some 
strange reason people tend to very low powers 
on VHF while using so much on 20 meters as 
to concern the F.C.C. 


Run all you can muster, but let’s not be a 
nuisance to the F.C.C. If you want to do 
serious work then by all means use at least 
100 watts, and think hard about a killowatt. 


Sanitization of your signal: Sooner or later 
all VHF rigs will employ peak limiting for their 
modulation, and some form of audio band pass 
control. The same techniques that apply on 
the lower bands apply to VHF—you just don’t 
overmodulate, you don’t put out spurious. 
Features that have long been standard practice 
on better low band equipment must be in newer 
VHF rigs or you can expect complaints. 


Higher Bands: Most of this discussion has 
been centered on our two lower VHF bands 
(six and two). This is where most of the 
activity is, but a lot of people are having fun 
on 220, 432, 1296, and a few brave souls have 
even ventured beyond. The same ground rules 
apply, but to the delight of the experimenter 
ignition noise and other impulse noise aren’t 
easily generated, or at least are poorly radiated 
up there. The net result is almost complete 
freedom from power leaks, antennas that may 
be held in the lap, and fun experimenting that 
parallels the early days of H.F. since nobody 
knows all the answers. Who will make the first 
WAC on 1296 me? 


Somehow, that last line rings a familiar chord 
around these parts, Shortly after the last Big 
Bash (1946 or so), a certain group of hams 
facetiously established a trophy to be given for 
the first 50-mc. WAC. Not too long after 
another bunch set up a cup for the first Earth- 
Mars QSO. The Earth-Mars cup still is waiting 
for its winner but the 50mc WAC trophy 
now reposes proudly in the shack of K6GDIJ! 
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FINAL Final (p. 18) 


diameter coaxial line. RG-17U will not only 
insure a greater efficency for you from antenna 
to transmitter, and vice versa, it will also give 
you a safety factor for VSWR changes which 
might pop RG-8U or smaller cable. 


Have Fun! 


This transmitter performed effortlessly for 
a number of years, straight through the last sun 
spot cycle, at K6EDX in Fresno, California. It 
provided the soup necessary whenever the going 
got rough, accounted for the first trans-conti- 
nental (east coast to west coast) F2 contact 
of the last cycle, first trans-pacific contact 
(U.S. to Japan), a 9 month WAS on 50 
megacycles, and consistently put down the 
“first signal in and last signal out” from Nova 
Scotia to Tokyo, Anchorage to Buenos Aires. 

) 


Fet- 
GL-592/3-200A3 
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On forward scatter it provided Q5 CW copy 
over a number of 750-1,000 mile paths along 
the west coast for number of years. 

It truly has power in reserve, and the effi- 
cency so necessary to make the grade on tough 
50-megacycle circuits. 

WSKHT/K6EDX 
(SERIE SPT TTP APE RN NE 
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half of the driven element. The shields from 
each end are tied together and grounded to 
the boom, 


Feedline should also be RG-8 or equivalent 
50-ohm foam-filled type. It attaches to either 
half of the driven element, and the shield goes 
to the boom at the same point as the other 
connections. 


If you want even better performance, you can 
stack a pair of these 38 inches apart. Feed re- 
mains the same except that the main feedline 
is split and equal-length lines run to each 
antenna. 


If you're in a horizontal area, this is all you 
need to know. However, 6-land is VERTICAL, 
and here we have to take some care. For verti- 
cal use, the lead-in must run to the rear and 
down the reflector. Also, the top 3 feet of the 
supporting mast must be made of wood or some 
other insulator. Otherwise no results! 


P & H 2-Meter Sideband Converter 

Due to a delay in transit, the P&H model 
2-150 2-Meter sideband converter arrived at 
our office a little late for conducting any sort 
of detailed test and evaluation. 

Rather than provide incomplete results, we’re 
holding off until the next issue. At that time, 
we'll report the full details on this interesting 
and excellently-handling unit. 


Johnson Viking 6N2 Thunderbolt 

If a VHF man is interested in putting more 
“suds” on the air, he has a variety of routes 
to go. 

He might choose to invest in a high-powered 
final, high capability AM modulation system 
and the associated high voltage supplies and 
switching circuits. 

Or, he might choose to invest in a Class C 
amplifier capable of whatever power level he 
has in mind, and some form of low-level 
modulation (screen grid, etc.). 

Or, he might simply figure that his best 
dollar investment would be Class ABI or 
AB2 linear amplifier. : 

If he thinks that way, he probably will give 
some thought to the linear amplifiers on the 
market today for the 6 and/or 2 meter opera- 
tor. There aren’t very many ... in case you 
haven't noticed. 

Perhaps the most popular VHF linear in 
use today is the Johnson Viking 6N2 Thunder- 
bolt. Capable of operation in Class C (1,000 
watts input on CW) or Class ABI (700 watts 
input as an AM linear, 1200 watts PEP—or 
more—as a DSB or SSB linear), the 6N2 
Thunderbolt can be driven to full input by 


HORIZONS LAB POLICY 


It is the policy of HORIZONS to perform opera- 
tional tests and in-use comparisions on the mos! 
interesting new equipment as it is released, and 
to publish the results of these tests if they are 
favcrable. Unfavorable test results are reported 
to the manufacturer only, for his use as he sees 
fit. Lab Reports are not used to ‘knock’ equip- 
ment in print, nor are they used to report minor 
imperfections in equipment which may not yet 
be ‘ironed out’ in usage. All equipment tested 
which meets its specifications is reported upon: 
our own cpinions regarding the worth of the 
equipment may be judged by the enthusiasm 
with which we report the tests. Equipment 
which fails to meet its specifications is not re- 
ported upon. 


lab Reoorts 


virtually any 6 and/or 2 meter rig capable of 
delivering 5 watts DC power to the grids of the 
7034’s (4X250B’s) in the final amplifier stage. 

One of our first impressions concerned the 
size and weight of the unit. It is heavy, but it 
is not proportionately big. Complete with power 
transformer, you have over 120 pounds of dead 
weight on your desk. Yet it is only slightly 
larger than the majority of communication 
receivers on the market today. In other words, 
you are compacting a kilowatt of 6 and 2 meter 
power into a most inconspicuous package. 

Despite its close packaging, there is plenty 
of room for the components to breathe. And the 
totally shielded and r.f. bonded cabinet is 
ventilated to let air in and out, while keeping 
rf. an; 

All operating controls and meters are on the 
front panel. Four separate fusing circuits on 
the back panel protect the unit from. overload 
(whatever the cause). You have the option of 
using 220 vac (recommended) or 115 vac. 

The 6N2 Thunderbolt is available as a kit or 
wired and tested. The choice is clearly up-to- 
you, and we have no recommendations to make 
in this department, except to note that the price 
differential between and wired and _ tested 
version and a kit version is so slight as to tempt 
one to stick to the factory-assembled kind. 

Operation is straightforward, and tune-up is 
as simple as with most multi-control DC-band 
linears. 


The 6N2 Thunderbolt manual provides a 
complete section on use with Gonset Com- 
municators. In other words, your 5-watt-output 
Communicator can sound like 600-700 watts 
input, with a Thunderbolt attached. 

Circuitry is set up to allow a single input 
and a single output, both coaxial SO-239 con- 
nections of course. This requires external relay 
switching on your part if you want to set up 
for instant band changing for 6 and 2 meter 
operation. You may be using a single band- 
switching driver, through a single coaxial line 
to the grid circuit, but chances are you aren’t 
using a single antenna for 6 and 2. 

One final word about the 6N2 Thunderbolt’s 
capabilities on sideband. The manufacturer 
spells out 1200 watts PEP (600 watts DC 
input). We wondered why until we took a close 
look at an RCA tube manual. Without spelling 
out exactly what we are trying to get across, 
suffice to say that after all of the hubbub over 
SSB power measurements, you can still calcu- 
late a given input capability any number of 
ways using manufacturer tube data sheets! So 
don’t be surprised if you find average voice 


(Turn to Page 28) 
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What with late summer improved tropo 
(ground wave) conditions fast rushing upon 
us, it behooves the VHF clan to silently take 
stock of the various methods in use to predict 
(by at least a few hours) the appearance of 
“beyond-the-horizon”’ signals on 6, 2, 1%. and 
up. W3MXW of Malvern, Pennsylvania claims 
the ultimate prediction method for determining 
when one should be home monitoring the band, 
or off with the XYL at the show. 


SceNE: Late summer evening, temperature 
in the mid 70’s, the sun is preparing 
to drape the western sky in the last 
vestiges of twilight. OM W3MXW 
stands on the front porch of his 
home gazing off at the horizon of 
rolling hills. 

Action: Slowly W3MXW_ removes _ his 
shoes, and then the socks. Lifting first 
one foot and then the other he 
“tests” the air by wiggling his re- 
spective big toes. Now he descends 
the front steps and places a foot on 
the lawn. Then the other foot. A 
smile crosses his face as he strides 
across the front acreage and then 
back to the house. Still beaming he 
quickly laces his shoes and races for 
the ham shack. 

“Tonight” he announces to the 
XYL, “6 and 2 meters will be Open 
to New England on tropo!” 

Ana.ysis: “Nothing to it” quips MXW. 
“Whenever my front lawn is coated 
with drew in the early evening, [ 
know an inversion is in the making. 
Or at least, there usually is! So I take 
my shoes off, and perform my fa- 
mous bare-foot test. If my feet get 
soaked, I know it’s a good night to 
stay home and sit on the band!” 

CoMMENT: OK, so do you have a better 
method of predicting band openings 
(the bare-foot tester line forms on 
the right) ? 


WHILE 2 meter and up men are preparing 
for the exciting weeks ahead the 6 meter Ops 
are getting in their last flings for the summer of 
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1962. Everyone did well in June-July, so you 
missed a whole lot of DX if you wern’t moni- 
toring the band... . any band! 


50 me SSB _ssees increased activity and 
interest with every passing 


day. The Columbus, Ohio gang is prepar- 
ing a 100-plus station list of “regular” 50 
mc SSB stations they hear and work in a three- 
state area. The list of states not active on 50 
mc SSB continues to dwindle.. Georgia is now 
represented by K4VCO, who appeared first 
the evening of June 30 running 17 watts PEP 
to a 5 element beam. He hangs out on 50.109. 
Maryland SSB finds W3WOB active when the 
mood suits him. His 500 watts guarantees re- 
sults. Virginia is represented by a pair, W4YEB 
and K4UMK. West Virginia finds K8OEN 
active in Huntington. 

A_cross-index check with a number of 50 
mc SSB enthusiasts indicates there is apparently 
no SSB activity currently in Maine, Vermont, 
New Hampshire, Rhode Island, Connecticut 
(come on you proressive “1’s,” let’s get on the 
ball!) Deleware, Alabama, Mississippi, Arkan- 
sas, Nebraska, S. D., N. D., Neveda, Utah and 
Arizona. The rest are all present and accounted 
for. Puerto Rico is on SSB now. KP4CK, 
Felix, was worked by W5ZTE (Fort Worth) 
and K6KFY (San Diego) on May 25 at 1810 
EST. KP4CK is running “low power” cur- 
rently. K5IQJ reports KP4CK worked also, 
during the June VHF contest. 2-way SSB, of 
course. 

In the “nice-if-true” department K6VLM re- 
ports “a couple of the L.A. gang heard a pair 
of stations rag chewing on SSB the afternoon 
of June 29. Signals peaked to the west, along 
with a big increase in background noise which 
is typical of openings to the Pacific. The two 
stations were talking about Oahu .. . and they 
were probably KH6’s. Frequency was 50.200, 
approximately.” Sam (K6VLM) is working 
on his new transistorized 50 megacycle SSB 
mobile transceiver and expects to be getting 
on-the-air results soon. He’s been SSB mobile 
on 50 for nearly two years, and he extrolls the 
virtues of copying other SSB stations up to 150 
miles distant while mobile in motion on 6. He 
promises a construction article when it’s work- 
ing. K6UBT can go 50 mc SSB mobile with 
his converted Swan transceiver. Harold thanks 


NEXT MONTH IN VHF HORIZONS 


Construction Details— 
144 Mc SSB /CW/AM Desk Top Kilowatt 


Not just an amplifier, but the complete transmitter including 
all SSB components, multiplier chains, etc.! In two parts. 


Or, if SSB is too ambitious for you .. . 


50 Mc Double Side Band—100 Watts, VFO 


Only 3 db less potent than SSB, and a whole lot easier for the 
neophyte to side-band operation to assemble. A good start on 
a scatter rig! 


But, just in case it isn’t too ambitious . . . 


50 Mc Single Side Band. 


Not just ‘another mixer’ (transmitting converter) and final, but 
a complete rig for 6 using McCoy filters. Compact, powerful, 
relatively in-expensive. 


It’s that time of year again... 


Let’s Look At Inversions 


Careful study of commonly available weather maps often tips 
off high level (ground wave DX) inversions days in advance on 
144, 220, 432 mc. Learn about it here. 


Give your 2-Meter Reception a Shot in the Arm... 


The Miller 7788 Circuit in An Overload-Proof Converter 


A good thing gets better as the Amperex 7788 under the loving 
care of VHF Associate Editor, Russ Miller, joins forces with an 
anti-clobber converter. 


Plus, a few more features we don’t want to talk about yet and 
the usual fine late DX news, operating news, Washington Re- 
port, ad infinitum. 


TELL VHF WHO OPERATES 6, 2, 220, 432 
AND UP 
IN YOUR AREA! 


The first month’s reaction to VHF Horizons was nothing short of magnificent. 
The pride and care the Horizons’ staff put into the first issue was matched right 
down the line by VHF hams, manufacturers and distributors all across the coun- 
try. The stack of congratulatory letters was almost more than the mailman could 
bear, and Editor Kyle still carries a handkerchief around dabbing an occasional 
tear as he recalls a particularily moving phrase or two from one of the hundreds 
of letters received, 


However, we are not resting on our laurels, As a matter of fact, we are 
accepting the many fine comments on VHF as proof-positive that the WHF-UHF 
amateurs of the world do indeed want a magazine of their very own, and that 
they want it badly enough to support it. 


You can help us spread the word by using this card to fill in some of the 
calls you hear on the air locally on 6 and above. We'll see that each VHF’er 
listed, who does not currently receive VHF, receives a flock of literature telling 
him why he should! 


Thanks and 73. 


VHF Hams heard locally by (call) 


K6VLM for doing the conversion work which 
includes both a transmitting and receiving con- 
verter for 6. Power is around 100 watts PEP. 

K4GCS, Morristown, Tennessee and W4CPX, 
Greenville, S. C. are holding Saturday evening 
SSB skeds on 50.115 starting 1800 EST, through 
2100 EST. The two first hooked up on EST 
backscatter while working a W2. Visitors are 
welcome to listen in. GCS, incidentally, is 
anxious to arrange to sked with Ohio. The St. 
Louis, Missouri SSB gang hangs out on 50.135 
when the band is closed. K9EID and WBBM 
are two of the more active. WBBM and 
WSKHT hooked up the evening of June 16 on 
“Inversion, a 412-mile path across half of Okla- 
homa and most of Missouri. Skeds continue at 
2030 CST on Saturdays on 50.122 starting at 
2030 CST. Visitors are welcome. 

KL7FLC reportedly (unconfirmed) ~° was 
heard on SSB in the Ohio area the night of 
June 15. His frequency, again, is 50.113. Late 
July through August is when he should come 
through, if he does at all. W6YDF planned a 
VHF SSB get-together for July 7, and invited 
all of the active VHF SSB enthusiasts on the 
west coast. What a great time for the band to 
open to Hawaii! WBBM maintains schedules 
with WPFP in Iowa Saturday mornings on 
SSB. Tropo scatter, naturally. Bud (SSK) is 
anxious to line up other scatter enthusiasts. 
WBBM runs his 800 watts DSB into a pair of 
7 element long yagis. This “small array” re- 
places his Quad array of 4-6 element beams 
which survived only part of the winter. 
W4HJQ, Glendale, Kentucky has moved down 
to 50 megacycles from 144, using to advantage 
a 1,000 watt rig. And finally, our It Coup 
Happen on SSB department for this month: 
Evening of June 17, a six part round table on 
90.109. comprising Ohio, Michigan, Texas, 
California, and Oklahoma. Everybody copied 
everybody! Ah me . . . where did those nasty 
old heterodynes ever go? 


20 Megacycle foreign continental 


U.S.A. and Canada) found slim pickin’s 
during June-July. Several advise that XE2BT 
is a bootlegger. He is probably American, 
as he claims, and he undoubtedly is at 
the Mercury Tracking Base in Guyamas, 
Baja California (Mexico). But, he is not 
Aurelio Leon Medellin! Not with a Chicago 
accent and a handle like Bob. CO2MN is active 
again and hangs out around 50.300, should you 
be chasing a WAC (Worked All Cuba) award. 
Fidel delivers this one in person. Rusty, 
XEIPY, was heard back on 6 after a long 
absence, June 29. He was delighting a long list 
of eastern seaboard stations from New Jersey 
to South Carolina, apparently around 50.075 
megacycles. Either VE activity is at an all time 
low ebb, or band openings to the north have 
been scarce. VE3BSM is a new one, active on 
50.098 from north of Detroit. VE3CJN, 
Sudsbury, Ontario is still on 50.073 megacycles. 


(outside 


KP4 stations (someone said there are over 150 
active on 6 now) keep the southern USA 
states busy. Numerous KP4 reports come from 
as far as California and Arizona east through 
New Mexico, Texas, Oklahoma and on south 
and east to Florida. The last two weeks of 
June, around 0900 EST, was a particularly 
good time to snag a Puerto Rican. 

Did you ever work CO2WL? Eduardo was 
very active from Havana in years gone by. Now 
he’s in the New York City area working as a 
technician for a h.f. communications outfit. 
Times do change. YV5AGM, giving his handle 
as Carlos, was worked by W4CQP, Hollywood, 
Florida at 0735 EST June 29. Location, he said, 
was Caracas, Venezuela. The same YV5 was 
reported working W8,9 stations the afternoon of 
June 29, and again working Wisconsin early 
evening on June 30. W4CQP also reports a 
VP9 (Bermuda) station active on 50. And Vic, 
W/7QDJ (the traveling VHF propagation ex- 
pert) planned a July-August visit to VP7 once 
again this year: He asks that you look for him 
as either W7QDJ/VP7 or under a VP7 call 
on CW, and SSB. 

seems to lose an_ en- 


50 me CW thusiast everytime 50 mc 


SSB gains one. W4RMU continues to crank 
out the dits and dots on 50.025 when the 
band is closed. This Jacksonville lad knows 
well the potentials of 50 mc scatter. What with 
the September VHF contest coming up soon 
perhaps you should give some thought to 
establishing a few scatter liason contacts. Major 
requirement is a knowledge of the morse code! 
Other than that anyone with 250 watts CW 
and a six element wide-spaced beam can play 
scatter with ease. Wouldn’t a few extra sections 
during the September contest give you an 
especially good position in your section? 

In the AO department, a number of Mid- 
western Ops query about an unmodulated 
carrier heard a number of mornings (CST) as 
much as 40-60 db above the strongest ES 
stations coming through from Florida, South 
Carolina and North Carolina. The frequency 
varies from day to day, from 50.001 to 50.0025 
(measured). The beam heading is always the 
same (115-120 degrees from Oklahoma City, 
placing it in South Carolina, or off the coast in 
the Atlantic from Oklahoma). Lately it has 
been a good band opening tip-off, as it must 
register S9 to 10 db/S9 before the first W4 
stations begin to show through. Heard as early 
as 0730 CST, as late as 1100 CST. Anyone 
know what the unidentified carrier is? 

Another strange set of circumstances surround 
the call letters NDT heard on 50.125. Keying 
was clean, sounded as if it was on a code wheel 
or tape. Beam heading from central USA has 
been reported to vary from 165 to 190 degrees. 
Canal Zone, possibly? Most active call areas 
on CW seem to be 2, 3 and 4’s, 1’s, 5’s, 7’s, 8's, 
9’s and 0’s are seldom if ever heard. Most 
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occupancy appears to be around 50.025 and 
50.075. 
50 me fone ©otinues to carry the sup- 
port of 90 percent of all 
VHF activity. Doubt it? Listen next time the 
band is open! K6KFY notes (irrespective of 
the mode) June 17 was one of the biggest 
openings observed to date from San Diego. 
Stan, W6ABN, scurries from his Long Beach, 
California home on Friday evenings east into 
the Mojave Desert, to a location some 25 miles 
north of Palm Springs. Stan packs along his 
36 foot Spiral-ray and 500 watt rig. Having 
found a spot 135 miles east of Los Angeles, 
where QRM is not a problem, he proceeds 
to work DX like any other isolated 50 mega- 
cycle man. For this priviledge he must fight 
the 110-plus degree temperatures of the Calli- 
fornia desert and associated wildlife. “Much 
better than fighting the wall of QRM” observes 
Stan, a 50 megacycle man since the 1940's. 
Look for him next time you are hearing Arizona 
7’s ... that’s another advantage he has. 
K4JOQY reports 113 contacts during the 
June VHF contest in 20 sections. 3 sections 
were on 2 meters. Charlie’s South Carolina 
location limited him to a single double hop 
opening into Los Angeles—two stations worked. 
W4ULE, North Carolina, reports working 
CO2DN during one of the more intense open- 
ings. Skip as short as Cuba to South Carolina 
is reported by W4CPX. W4HJZ, Raleigh, N.C. 
reports one of the top scores from that state 
during the VHF contest—June. A_ substantial 
tropo opening boosted coast-line work June 9 
during the contest, with signals from Virginia 
filtering as far south as South Carolina, and 
North Carolina caught in the middle. June 15 
provided an opportunity for a number of south- 


western stations to work into New England. 


K1PVJ was handing out Rhode Island contacts. 

June 23 saw W7 stations in the state of 
Washington, Oregon and Idaho drifting into 
the southeastern states. Los Angeles stations 
report the afternoon of June 17 one of the best 
to date with W1, 2, 3, 4, 8 and 9 stations 
standing in line to exchange reports with 
the 6’s. 


144. me activity reflects the growing 
trend to improve equipment 

before the big late summer tropo session is on 
hand. K5IQL should be a contender for New 
Mexico contacts during any openings in that 
direction. Frank is now running the limit on 
SSB, feeding a Spiral-ray 81 feet in the air 
with RG-17U. Dexter, ‘New Mexico is his 


location. W4CPX, Greenville, S.C. is working, 


his 2 meter SSB rig into shape. He reports 
K4AIB, Aiken, S.C. and K4RLX, Sumter as 
active on SSB from his state. 

W4HJQ and others write of extended tropo 
conditions twice during June. The first opening 
was a welcome one, although range was not 
great because it occured during the June 10 
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closing hours of the VHF contest. W4HJQ re- 
ports W4FWH/4 Georgia, stations in St. Louis, 
Knoxville worked over distances to 350 miles. 
Tom feels other DX could have been worked, 
even further out, if everyone hadn't folded up 
at 2200 LST June 10. “Guess most people were 
all QSO’ed out,” notes Tom, “after the con- 
test closed.” W4HJQ’s 96-element 144 array 
came down the AM of July 2 for the first time 
in 5 years. This Glendale, Ky., lad was busy 
cleaning up the hardware, replacing corrosion- 
covered bolts and attaching new feedline to 
handle his KW. Tom’s at 3 8states now. 

June 16-17 was the second date of news- 
worthiness in June. VHF. Associate Editor 
Russ Miller, W5HCX, caught Vic, W9JFP, in 
Milwaukee around 2100 CST on the 16th, 
followed by stations in Illinois and Missouri. 
Indiana was heard. W4HJQ sat in on the same 
opening, working stations as far west as Kansas 
running only 10 watts output WOYMG in 
Wichita was worked on SSB. W5PZ, Ponca 
City, Oklahoma, was worked the AM of the 
17th on CW. Tom reports the band open from 
Western New York west to Kansas simultane- 
ously around 1 AM the 17th. 

W4BCL, St. Simons Island, Georgia is work- 
ing on his new 2 meter final, running a pair of 
4-65A’s. He finished a 417A converter recently 
and has been working W4RMU in Jacksonville 
crossband 6 to 2 with only a dipole above his 
desk on 2 meters for receiving duties. VHF 
Southern Technical Editor Paul Wilson, 
W4HHK, Collierville, Tennessee, keeps a 1,000 
watt Al signal going on MARS beacon fre- 
quency 143.990. The beaming heading is At- 
lanta, Georgia, and the present operating 
schedule is anytime between 0900 and 2100 
EST, depending on his work schedule. Paul 
is also finishing up a W2EWL exciter for SSB 
on this band. W5RCI, Mississippi; W5JWL, 
Arkansas; W4TLV, Alabama; and W4RER, 
Tennessee, with W4HHK, hang out on 144.150. 
CW is preferred. 

North Carolina observers report OSCAR II 
copied with good strength as late as the 17th 


As reported in last month’s VHF, OSCAR 
II achieved orbit shortly after launch time 
0532 PDT on June 1. The expected life of 
the second amateur radio satellite was 3 
weeks. The end of OSCAR II apparently 
occurred between 0910 and 1031 GMT 
on June 20, probably over Northern 
Europe, during revolution 295. The last 
stations to report OSCAR II copy were 
WOLER and WOPAN, Minneapolis, Min- 
nesota. The pair of stations recorded a south 
to north pass when OSCAR’s temperature 
(as indicated by the HI rate) was 130 
degrees F. The final orbit period had 
slowly crept down to 87.24 minutes from 
the 90.5 minute orbit immediately after 
launch. Special report forms were pro- 


vided in the July VHF. 


of June, pass number 236, K4YYJ, K4BUZ, 
K4MHS, K4QFV, WA4CCK report varying 
degrees of success with signals averaging 15 db 
above the noise using 3 kc receiver selectivity. 

W6NLZ provides late data on the June 
9-10 contest. W6YX, Stanford University (op- 
erated by W/QDJ) did work into the Los 
Angeles area in the closing hour of the contest. 
Among the stations worked over the extremely 
difficult Bay Area to Los Angeles area path 
were W6NGN, Huntington Beach, W6PJA, 
Lakewood, and WA6MLX at Anaheim. 


W6WSQ, West Covina heard the Bay: Area. 


signal, 
220 me ©ontinues to lie dormant in most 
areas of the country. What are 
you doing to keep this band for amateur opera- 
tion in your area? 
432 mc imterest is running high from 
coast to coast as many prepare 
for the expected FCC approval of 1,000 watt 
D.C. plate input. W4CPX, South Carolina, 
ponders the possibility that moonbounce work 
on 432 will bring many pioneers out of the 
wood-work and onto the air. Others fear that 
the lifting of the 432 power restriction will 
indeed spring this band to life, leaving those 
few pioneers on 220 holding the bag. W4HJQ 
has a new 128 element colinear array on the 
backside of his 96 element two meter array. 


“I’m anticipating 1,000 watt operation,” Tom 
notes. . 


1296 mc oHtinues to be an almost ex- 
clusive refuge for Sam Harris, 
WIFZJ, and his project crew at WIBU. 
Reference is made to last month’s VHF report 
of the one-way work from Massachusetts to 
Hawaii, W1BU copying the signal of KH6UK. 
This feat was repeated again on June 24 with 
similar results, although no two-way work has 
been recorded up to press time. That 1926 
mount displayed with John Chambers, W6NLZ, 
last month. It showed our ignorance with 1926 
work. Nope, it wasn’t a Polar Mount. As John 
corrects us... “It’s an AZ-EL mount, clearly 
a disadvantage, but Polar Mounts aren’t often 
found in junk yards.” If you say so, John. 


Reporting To VHF 
Readers of VHF should report their latest 
observations to this column for editorial 
consideration. Merely drop a _ note to 
“VHF NEWS, P. O. Box 1557, Oklahoma 
City 1, Oklahoma.” Proper credit will be 
given the reporter. Normal deadline is the 
Ist of each month. Late news of special 
worthiness is accepted up to the 7th of 
each month. 
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PRESS TIME REPORTS-DX ’N STUFF © 
Vic Frank, W7QDJ/6 (operator at W6YX 
Stanford, California) informs he has made 
arrangements to operate as VP7CU starting mid 
or late July on 50 megacycles. Location will be 
Eleuthera, Bahamas. KX6AX is receiving 50 
megacycle gear by bits and pieces in the Mar- 
shall Islands. He has now received (from state- 
side hams) his 8 element Hy-Gain beam and 
transmitter power supply. Still needs a trans- 
mitter and converter. YV5AGM (see 50 mc 
Foreign elsewhere in this column) reportedly is 
operating “just above 50.250.” Two KL7 sta- 
tions are reportedly running code wheels. 
KL7ADV (location unknown) is on 50.084 mc 
with a 3-4 word per minute wheel which in- 
cludes his location and telephone number! 
Operation time is 0400-0430 GMT according 
to reports. K6PXT advises KL7AUG is active 
on 50 me with a pair of 4-125A’s (800 watts) 
and codewheel. Frequency is 50.050. K6RNQ 
ponders the magic predictor in use at the 
League. Notes Bob “I have come to the con- 
clusion that the contest planners at ARRL must 
have figured out how to predict Sporadic E. 
Two years in a row now!” Oregon hunters 
should watch for K7AAD and K7IMH on CW. 
K6QXY, Crockett, California is anxious to 
have others try his 600 mile scatter path to 
K7JTG in Phoenix, Arizona. Mode is 50 mc 
SSB scatter, frequency is 50.110, Saturday and 
Sunday mornings. K6UZK is active on SSB 
on 144 and 220 as well as 50 mc. Sam Harris 


reports WIBU copied the signals of KH6UK 
on 1296 moonbounce on four occasions between 
June 24 and the first of July. Tommy’s 1296 
converter was finally packed up and shipped 
to Frank Jones, W6AJF early in July for a 
checking over. Sam is convinced KH6UK 
should be copying him! One way moon- 
bounce ... ? W4BUZ reports a moderate 144 
mc tropo opening June 26 when K8AXU 
(Sisterville, W. Va.) and W8KAY (Ohio) 
were heard in Greensboro. On the 28th-29th 
of June, W4BUZ reports an excellent tropo 
opening north to New England. Heard*in North 
Carolina by Don were K2IEJ, Oceanside, N.Y.; 
WIAJR, Rhode Island; WILML, WA2EMB, 
W3TFA, W3BNK, W3CJT, K2RTH and 
K8YOH/1. Active on the N.C. end were 
K4YYJ, K4MHS, W4MKT and W4VHH 
among others. Technicians bemoaned the lack 
of any W1, 2, 3 Tech signals above 145 mega- 
cycles. VHF FM enthusiasts are alerted to the 
“Wide Band FM Picnic” Saturday August 4 
at the Steuben County 4-H Park, 2.5 miles 
north of Angola, Indiana. Mobile check-in 
frequencies are 52.525 and 146.94 mc. Program 
of events will include Technical Talks on wide- 
band FM, sale of commercial used FM equip- 
ment, swap shop and auction. Door prizes, 
picnic dinner and the works. Admission _ is 
$1.00 in advance or $1.50 at the door. Contact 
Tri-State College Amateur Radio Club, W9BF, 
Angola, Indiana. Pre-registration deadline is 


July 28. 
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Lab Reports (p. 23) 


readings on the plate current meter (which in- 
cludes a % second standard delay factor) 
reaching 500 mils with a plate voltage of 2100 
volts. A kilowatt DC is still a kilowatt DC! 
—staff 


Hammarlund HQ-180 Receiver 


This receiver does not cover any amateur 
frequency, or any non-amateur frequency above 
30 megacycles. Nay, it does not even include 
a set of calibrated bandspread provisions for 
6, 2, ad infinitum converters. 

But despite these obvious attempts on the 
part of the Hammarlund Manufacturing Com- 
pany to completely hide this receiver from 
VHF operators, it is a whale of a receiver for 
VHF operation. And here is way. 

It is the policy of the Horizons staff to bring 
to the attention of VHF diagonal bar UHF- 
minded amateurs any unit which promises to 
bring superior performance to the VHF world. 
A staff member at VHF has been using his 
HQ-180C for 14 months now, the longest 
period of time he has ever owned any receiver! 

Our 6, 2 and 432 converters feed into our 
HQ-180C from 7 to 11 megacycles. The choice 
is purposeful, although it might not necessarily 
be yours. 

The HQ-180C is an 18-tube triple-conversion 
superheterodyne, general coverage receiver. 
From .54 mc to 7.85 mc the receiver is double- 
conversion. However the addition of a crystal- 
controlled converter ahead of the unit operating 
into the 7-11 mc range makes the entire system 
triple conversion up to 7.85 mc on the if. 
bandspread dial, and quadruple conversion 
above. 

Feeding into the HQ-180C from 7-11 has 
several distinct advantages. First of all, 40 
meter amateur bandspread can be utilized to 
cover 50.0 to 50.3 megacycles, 144.0 to 144.3 
megacycles and (should the need ever arise) 
432.0 to 432.3 megacycles. The shack in which 
the HQ-180C is in use concentrates on CW and 
SSB on both 6 and 2 meters. 99% of all activity 
on both bands is concentrated in the region 
covered with the i.f. bandspread available on 
the 40 meter band. And, the 40 meter band is 
calibrated in 5 ke divisions, which makes in- 
terpolation to the nearest 1 ke duck soup. This 
has proved invaluable with weak SSB and 
CW signals, especially on scatter schedules 
where exact frequency read-out is a necessity. 

The HQ-180C employs one of the cleanest 
linear product detectors ever used by this writer. 
Tuning of SSB signals is completely painless. 
SSB and CW signals measured at 6 db above 
receiver background noise (with converter con- 
nected) are so close to 100% copy that long- 
haul DX is actually pleasant to work with. 

Selectivity is one of the plus features with 
the HQ-180C. An adjustable slot filter variable 
from plus 5 ke to minus 5 kc of the listening 
frequency allows up to 60 db of additional 
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rejection when strong adjacent signals tend to 
creep “in and over” weaker DX type signals. 
if. selectivity runs the gamut from 3, 2, 1 to 
55 ke in a four position switch. Selection of 
upper, lower or both sidebands adds even more 
versatility to the unit. A little practice with the 
variable selectivity, adjustable slot filter and 
upper-lower sideband switch during a crowded 
DX opening on 6 meters will prove to you that 
you can separate and read Q5 AM audio car- 
riers as close as 1 ke to signals 40-60 db 
stronger. The upper-lower-both sideband switch 
also provides the operator with the opportunity 
to aurally check an AM transmitter’s modula- 
tion. Simply zero the carrier, switch to 2 ke 
selectivity and then switch from both sidebands 
to upper sideband alone (or lower sideband) 
with the BFO on. If the man’s carrier is clean 
and properly modulated, you can tell him so 
because it will sound just like SSB to your ears 
with the selectivity of the HQ-180! This is 
also a handy trick during heavy QRM condi- 
tions too, in case you haven’t guessed. 

Other enjoyable features: A triple action 
AVC control (slow, medium, fast) which ad- 
justs the ‘decay rate and attack rate on your 
AVC system. Very handy for SSB work under 
varying signal level conditions. 

A unique audio response circuit that narrows 
(automatically) the audio bandpass response as 
the signal to noise ratio goes down, and expands 
the auudio bandpass as the signal to noise 
ratio increases. This drums out annoying back- 
ground hiss on any signals 6 db or more above 
the ambient receiver plus converter noise level. 

In 14 months of operation, the HQ-180C 
has required but a single minor touch-up of 
the Crystal Calibrator oscillator (ie. zeroing it 
to WWYV). And that is the only time we have 
had the lid up except for an occasional oppor- 
tunity to show the unit off to visiting firemen. 

—staff 


Letters 


VHF Guys: 


Thanks for a fine OSO on ‘‘6,’’ and double thanks for 
‘““VHF Horizons.” Being a VHF nut on 6, 2, (220 and 
432 too if I can get the darn transmitters working) the 
mag really hit the spot at this OTH. Good to see the calls 
of many cross-country buddies in there. You have started 
with a KW punch; now keep it rolling! 


Best of luck 
Art Katon, WA2INW 
Brooklyn, N.Y. 
ArT— 
We like this issue even better—and we aren’t satisfied 
yet! 


Dear Epitor: 

The copy of ‘““VHF Horizons”’ arrived yesterday and I 
must say that I am indeed impressed with the format, 
contents, and with the prospect of having my name in- 
cluded in the list of prominent VHF’ers on page 2. Good 
luck in your new venture and congratulations of a fine 
inaugural issue. 

Vy 73 


Ernie Brown, W5FYZ 
Minden, Louisiana 
ERNIE— 

See page 2. The kind words didn’t get you the job, 
though. The operating skill and pioneering spirit did! Other 
top-rank VHF’ers may apply for similar positions; note 
that the salary, like the duty, is extremely light. 


ae 
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Dear EpiTor: 


I received my first issue of VHF two days ago and have 
read it from cover to cover. I think this idea of a magazine 
dedicated to the VHF man like myself is a good idea. The 
only objection I have is that some of the aricles have the 
title on one page and the article begins on the preceding 
page. I’m Miers check for $7 for two years. 


John F. Brown, WA5BBA 
Carlsbad, N. Mex. 
JoHN— Ay 
Objection noted and corrected. What’s your opinion 
now: 


Dear EpiTor: 


Congratulations on your new magazine ‘‘VHF Horizon.” 
This should satisfy a need and be a very successful pub- 
lication. As you know, there is going to be a big ARRL 
convention in Portland this coming September in which 
VHF is going to play a prominent part. I am sure you'll 
want to cover facts oa this convention. 


George P. Griffis 
Portland, Oregon 
GrorRGE— 
We thank you. Everyone take note of the convention 
coming. Details are elsewhere in this issue. Sounds great! 


VHF Guys: 
Here’s my $4 mailed before June 25. Send me 14 issues. 
Please start me with the July (first) issue so I can have 


a complete file. 
S. W. Daskam, K20PT 
OM— Lebanon, N. J. 

Roger your request. For the latecomers, there are still 
a few copies of No. I left and we'll honor these requests 
as long as the supply lasts (see sub card this issue). But 
we’ etter warn you the supply is woefully short already 
and when they're gone, that’s all! We’re not even keeping 
any back to provide bound copies later—so if you want a 
complete file, better airmail, wire, or call soonest! 


Anp A Few More From Tue Backs or OSL Carns: 


Tnx for copy of VHF. Looks like fine mag. Just what 
VHF needs. ohn Power, W2AXU, Trenton 74 
_ Thanks for the magazine (liked it very much). Will pass 
it around here. Iris Nyman, WA2BXP, Bloomfield, N ii 

Tnx for mag. Check will follow for 9-year subscription. 


Bill Ringer, WA2GUI, Carlstadt, N. J. 


Anp At RANpDom: 


It looks to us—as it might to you—as if the above 
sampling of coment on Vol. 1 No. 1 has been sorted to 
throw out all the bad comments and make us look real 
good. Tain’t so! They were sorted, yes—but only to take 
out the most-congratulatory ones and to find a few with 
objections! We can’t be all this good and we know it! 
Doesn’t anybody hate us? If you do, and want to see your 
call in print, one good way to do it is to tell us where 
we’re off base (hint)! 


Dear Epirtor: 


I read in a-writer’s magazine about that high pay and 
low work a magazine writer gets and I want to be one. 


What can I write for you and when can I expect the big 
checks? 


 peribsiaao cy K60GM 
yaks athrop, Calif, 

You must have been reading a wrong magazine—but we 
are in the market for articles and we do pay for all 
articles we use. Construction, theory, technical—any subject 
of interest to VHF’ers is a possible VHF article. Payment 
rate varies with the quality of writing but runs around 
$12.50 per magazine page. You get the check at the same 
time as the magazine that contains your article. If you’re 
really interested, we’ve worked up a writer’s poopsheet 
which we'll happily send you or anybody else on reauest! 
Let’s see some copy, hey! 


Now Repeat Aitter 


Mental block anyone? It was in 1956 that 
Publisher Cooper first worked W4HHK, Paul 
Wilson, of Collierville, Tennessee. It was also 
in 1956 that Coop first QSO’ed another old 
friend, W4IKK, 50 megacycle DX’er extra- 
ordinaire. 


Since that day in 1956 the two similar calls 
have become increasingly inter-twined in the 
annals of VHF fame. It’s almost a lead-pipe 
cinch that anybody who works into the Georgia- 


Tennessee region will have worked both Paul 
and Bill, 


At least, the same thing happened to Editor 
Kyle; for weeks now, he’s been reminding him- 
self just who’s who down in that neck of the 
woods. W4IKK, Bill; W4HHK, Paul. 

But something — SOMETHING — hap- 
pened in the rush of last month’s deadline. Call 
it temporary derangement brought on by con- 
test operating, if you will. But whatever it was, 
it resulted in the wrong fellow getting credit 
for an A-number-one job of reporting contest 
doings. 

It wasn’t W4IKK as credited. It was 
W4HHK, VHF’s Southern Technical Editor, 


But that doesn’t end the story; for the rest 
of it, we have no explanation. Neither of us 
can recall any VHF’er in the past 10 years 
named “Gibson” but somehow, we gave Paul 
a-new last name. 


_Considering everything, we feel he was rather 
nice about it all. His only request was that we 


+ 


ul Wilson...” 


“W4HHK is 


“WA4HHK is Pa 


each repeat 100 times: 
Wilson . . . W4HHK 


Paul 
is Paul Wilson ... 
W4HHK is Paul Wilson. . .” 


Let us know when we reach 100. Maybe 
we'll have erased that block by then. 
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Photo 1 


There are two types of towers. Those that 
stay up... and those that don’t. 

This is about the former kind. But for illus- 
tration purposes, we will discuss some of the 
latter. We’ve had a few of both! 

It is said we all profit by our mistakes... 
and the mistakes of others. With any luck we 
should be able to convey to you enough knowl- 
edge so that your mistakes will all be little ones, 
and hardly likely to cause you to lose any tall 
pillars of steel just when the band opens! 


Tower Types 


Generally speaking we have four types of 
supports for VHF antenna arrays. There are 
others, but for the most part they are too exotic 
or special to be considered in a_ general 
discussion. 

1. Crank-up towers—normally available in 
multiples of 20 foot sections. Welded steel 
construction, three sided. Main advantage: 
mount antennas from roof level, raise to 40, 60, 
80 feet with internal crankwinch system. Most 
manufacturers recommend guying beyond 40 
feet, all recommend beyond 60 feet. A typical 
‘amateur priced” model costs around $2.50 
per foot. Main disadvantages: tower cranks up 
with the top section (smallest diameter) coming 
out first. Thus the guys do not pull taut or 
help support the tower until it is fully extended 
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to final height. Towers taller than 40 feet need 
1 man on the crank, two or more on guys to 
assure that a gust of wind does not snap the 
tower at the vertical seams. 

2. ‘TV Mast’ Telescoping Support—normally 
available in (extended) heights of 20, 30, 40 
and 50 feet. Lightweight steel tubing of de- 
scending diameters, in approximately 10 foot 
lengths. One section after another pulls out 
to form an overall length (height) of 20-50 
feet, depending upon the number of sections 
purchased. Inexpensive ($.50 a foot or less in 
most sections of the country), fairly easy for 
one man to handle. Must be: guyed every ten 
feet for any degree of reliability. Main ad- 
vantage: Low cost (inexpensive to replace!). 
Major dis-advantage(s): Depending upon ver- 
tical loading (ie. weight and wind load of 
antennas mounted), will seldom withstand 


steady winds beyond 60. mph., gusts above 75 
mph. Not all models are galvanized, therefore 


Photo 2 
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Figure 1 


rust and corrosion makes it difficult if not im- 
possible to lower conveniently after a season of 
wet weather. Subject to buckling in ‘mid- 
sections’ during gusty wind storms. 

3. Guyed Sectional Towers—Popular in all 
amateur radio work, as evidenced by the large 
number of manufacturers building towers in this 
field. Three sided, widths up to 18 inches be- 
tween vertical triangular side supports available. 
Can be climbed for antenna work (if you don’t 
mind heights!). Usually erected into a single 
piece by bolting sections together on the ground, 


Photo 3 


Photo 4 


and ‘gin-poling’ into place from the ground. 
Erection requires several helpers. Some of the 
larger circumference models are erected piece 
by piece, lifting each succeeding section into 
place with a hoist, bolting to the section below, 
and guying. Available in 10 foot sections, 6 foot 
sections, depending on the models and manu- 
facturer. Some models available in heights to 
120 feet. Heavy guying recommended. 

4, Fold-over Towers—The fold-over tower is 
not un-like its cousin the crank-up tower. Both 
have one common ingredient .. . you start low 
and crank up to height! In this case the top 
portion of the fold-over tower folds down to 
ground level for antenna work, etc. Maximum 
height is 50 feet although you can add a ten 
foot section below the hinged section for a total 
tower height of 60 feet, with some models. 
Main advantages: Easy to erect, a practical one- 
man job; sturdy; guys required only at the joint, 
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Figure 2 
Disadvantages: somewhat more expensive than 
other types of towers, requires suitable lawn 
space for folding down the top section, 


Mounting Towers 


Before you choose your tower type, you 
should survey what space you have available for 
mounting the beast. If you live on a compact 
city lot (80 by 50 feet or so) a guyless tower 
is almost a must. This limits your height too, of 
course. Most typical suburban lots will support 
guyed arrays up to 80 feet with a minimum of 
effort and only minor screaming from the XYL. 


We'll get to guying requirements shortly. 

One of the most common methods of mount- 
ing a tower is shown in Photo 2. Here we 
mount the tower (or mast) against the house, 
either on a concrete pillar or by actually sink- 
ing the base section in concrete (recommended 
only when you intend to stay for awhile!). This 
requires some form of clamps to the house 
itself, with suitable clearance built in to clear 
the overhanging eaves, if you have same. 

Mounting the tower against the house in this 
fashion offers several advantages. First of all, 
you can stand on the roof to work on your 
antennas (as a rule). Secondly, the house pro- 
vides an excellent horizontal support for the 
vertical tower at a height 8-12 feet above 
ground, where it often needs the support. 

Another common method, in use where the 
lot is somewhat larger than normal, is to plant 
the tower in a convenient back or side yard all 
by its lonesome. This offers the advantage of 
being able to work on the tower with sections 
stretched out along the yard, where there is 
sufficient room for such activity. In this case 
you may choose to mount the tower on a 
hinged base plate (see Figure 2) and swing it 
up vertical, into position, by applying suitable 
pressure on the guy wires and lifting from 
underneath. You are, of course, limited in 
maximum height by the amount of room you 
have available to stretch the tower out on the 
ground before raising it vertical. 

TV tubing masts are often mounted on a 
roof peak, or secured to a chimney. Numerous 
cities and towns prohibit through local ordi- 
nances the actual fastening of any type of 
antenna support pipe to the chimney itself, so 
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Photo 5 

check locally before installing. All TV supply 
stores stock standard chimney clamp brackets 
which fit around the chimney with straps, 
pivoting on a corner of the chimney the actual 
support itself (see photo 3). This method of 
mounting (depending on the configuration of 
your house) often lends itself to guying the 
tubing-mast to the eaves of the house itself. 


Guying 

If you approach guying as an insurance 
policy, and not as a maze of wires destined to 
detract from the value of your property, you 
will have a much happier relationship with your 
tower! You can’t guy too heavily. In other 
words, run as many guy levels as you can 
afford to, and then add one more set for safety. 
Careful observation of the storm conditions and 
the severity of guying on commercial in- 
stallations in your area should provide the best 
clue to how much guying you will require. Of 
course the vertical loading, ie. the weight of 


TOP LEVEL GUY 


Figure 3 


Photo 6 


the antenna array above the rotor, should also 
be considered. 

The weakest point in any normally erected 
tower-rotor-antenna combination is the short 
length of tubing from the top of the tower to 
the bottom of the rotor. You will probably 
have a set of guys at the top of the tower, but 
few rotors are equipped with guy rings on the 
rotor assembly itself. ‘Thus the whipping action 
of the antennas above the rotor, in a heavy 
wind, will frequently snap the tubing just below 
the rotor and just above the top of the tower. 
The most obvious solution is to guy the rotor 
itself (CDR’s HAM-M model has such pro- 
visions) and mount the rotor right down on 
top of the tower itself. 

A better, although somewhat more expensive, 
method involves setting the rotor down inside 
the tower as photo 4 shows. This requires a 
tower with suitable diameter to accept the 
rotor. Some hams have used this method with 
smaller diameter towers by cutting away the 
supports just below the top section of a tower 
too small to accept the rotor, and re-welding 
in a set of curved pieces to accept the rotor 
itself, 

This affords the rotor assembly the entire 
support of the tower, and of even greater im- 
portance, provides a thrust bearing above the 
rotor, where the support mast passes out of the 
tower. This support takes all of the stress off 
of the bolts that clamp the mast to the rotor, 
and undoubtedly saves the rotor and the array 
in heavy storms. 

Computing the proper length for guy wires 
involves nothing more than knowing how to 
compute a right triangle. Figure 3 shows what 
we mean. You know the height of the tower 
(or the point where the guy will fasten to the 
tower) above ground. You also know what con- 
vient locations you have for guy wire hooks.* 


*This distance, B-C in Figure 3, should always be at least 
50% of A-B, or the total tower height at the tallest point. 


This gives you two sides of the right triangle, 
a, b, c. A, which is the height of the tower 
from ground to tower guyingpoint, is squared. 
B, which is the length from the base of the 
tower to the point on the eaves etc. where the 
guy will connect, is also squared. GC, the 
hypotenuse of the triangle, is found by adding 
A’ + B* together, and then deriving the square 
root of the two. 

Example: C = A’ + B? 

or, C = 402 + 202 

and, C = 44.72 feet, or 45 feet. 

This should be computed (roughly is close 
enough, and always allow enough extra guy 
wire to wrap on each end and provide some 
slack in the cable) for each level, and then 3 
or 4 lengths cut to each calculated length. Note 
we said 3 or 4, 

If you guy in 3 directions from the tower, 
at each guying level, be careful to space your 
guys equally around the tower every 120 de- 
grees. If you guy in 4 directions, we are talking 
about guys every 90 degrees around the tower. 
Naturally four sets are recommended (more if 
possible) because of the greater protection. 

Guy wire comes in many and varied assorted 
sizes. Only the strongest is good enough. Most 
stranded T'V guy wire, which you purchase at 
TV supply houses, is not suitable for amateur 
tower erection. However most areas have mili- 
tary surplus supply centers, including many at 
local airports, which stock new but discarded 
reels of aircraft control cable. Most of this type 
of cable is excellent for amateur tower guying, 
and can be purchased for a penny a foot or so. 

The guys themselves must, of course, attach 
to both the tower and the guying support. 
Simply wrapping the guy wire (see photo 5) 
is not recommended under any conditions, Use 
U-bolt clamps as shown in photo 6 to secure the 
guy wire on both ends. Leave sufficient extra 
cable on each end for any changes you may 
make later in the tower, its location, etc. These 
U-bolt clamps are available at most hardware 
stores in varying sizes. You will want the 
largest size which will accept your particular 
guying cable in two strands (both coming and 
going), with sufficient tightening ability to keep 
the cable from slipping under pressure, 

The guy hooks shown in photo 6 are not a 
luxury! The bigger the hooks, the better off you 
are. They are measured by their overall length 
from tip to tip. 3 inches is a minimum recom- 
mended, Always find a spot on an eave or on 
the side of the house, etc. which consists of 
more than a single layer of clapboard. In other 
words, screw your guy hook into an eave with 
a 2x 4 (or larger) butt support behind it or 
into a piece of siding clap-board with a vertical 
2 x 4 (or larger) support behind it. Clapboard 
or eaving is not nearly strong enough to hold 
the tower when the wind is blowing with any 


(Turn to page 35) 
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Simpleverter (p. 13) 
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type VR tube if desired. This will, of course, 
necessitate a slightly larger chassis. 

Any low-level 14 mc. SSB signal source may 
be used to drive this mixer unit. If you desire 
to drive it with a high level 14 mc. source, 
adequate attenuation should be used so as not 
to overload the mixer and cause flat-topping. 


Parts List 


J1, J2-BNC type chassis connectors, UG-1094/U 

J3-Vector 7 pin plug 

CR1-Zener diode, Motorola 10M100Z10 

Xtal-International Crystal, 36 mc., third overtone crystal. 

L1-10 turns ##24 enam., closewound on 14” diam. iron core, 
slug tuned form. 

L2-9 turns #{24 enam., closewound on 1%” diam. iron core 
slug tuned form. 

L3-12 turns #£24 enam. closewound on 1%” diam. iron core 
slug tuned form. 


L4-9 turns 3£24 enam. closewound on 4” diam. iron core 
slug tuned form. 
L5-1 turn link wound at cold end of L4.. pf-picofarad- 


micromicrofarad. 


VHF TVI (p. 11) 


While this choke might be installed by the 
use of a socket adapter, it is not advisable to 
do so in this case. I strongly recommend that 
a competent serviceman be summoned for this 
job. The gated beam discriminator and _ its 
associated quadrature coil is not a thing to be 
tinkered with by the inexperienced. It is pos- 
sible that readjustment of the quadrature coil 
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may be necessary after installation of the r.f. 
choke. This will be indicated by a buzzing in 
the receiver’s audio. The service technician can 
make this adjustment. You should cooperate in 
every reasonable way with he TV serviceman 
by explaining the nature of the difficulty to 
him, making on the air tests, etc. 

In very severe cases, the above remedy may 
not completely eliminate the interference, but 
it will at least reduce it to livable proportions. 

In some cases, where the interfering signal 
is being picked up by the TV antenna or its 
lead-in and coupled to the gated beam dis- 
criminator by stray capacity, a simple stub, as 
discussed in the previous chapter, may cure it. 
This possibility should be explored before any 


(Turn to page 38) 
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RECOMMENDED CHANGE TO AL- 
LEVIATE 50mc BLOCKING AND 
AUDIO RECTIFICATION EFFECTS 
ON GATED-BEAM DISCRIMINA- 
TOR A 


Figure 2 


Towers (p. 33) 


One of the best methods of securing guys is 
by the installation of a sturdy 3-inch OD steel 
pipe mounted in concrete some 3 feet below the 
ground. The height of the guying post above 
ground will be determined by several factors, 
If it mounts next to the house, you will prob- 
ably want it to clear the edge of the roof, es- 
pecially if the guy wires are approaching it 
from over the roof line. Use of guy posts such 
as these will raise the cost of the entire installa- 
tion, but the added protection, and the fact 
that it keeps all guy hooks off of the house (and 
guy wires above the traffic area at ground level) 
makes them well worth the extra money spent. 


NEXT MONTH—We will erect a 60 foot 
crank-up tower, in photos and words, and 
a 30 foot TV tubing mast, putting to use 
some of the many pieces of scattered in- 
formation presented in Part 1 of this 
report. 


—staff 


ORIGINAL 


“HALO” 
ANTENNA 


Since 1956 one of the best performing 6-meter 
mobile antennas 


> Horizontally polarized 

> Minimizes flutter and noise 

p> Adjusts to your frequency in 6 meter band 
p> Feeds with 50-ohm cable 

> Fits standard mounts 

> Ruggedly constructed 

p> Weighs under 2 lbs. 


Model S-1 antenna, 5’ adjustable mast and 
Hamper Wileh. ccese seis en) aa cae spaces oP $16.95 
Model $-2 antenna only..........eeeeeees 11.95 


AT YOUR DISTRIBUTOR 


x HI-PAR PRODUCTS CO. « Fitchburg, Mass. | 


175 WATTS 
WITH 
P&H 2-150 
TRANSMITTING 
~ CONVERTER 


Here’s the simple easy woy to go VHF on TWO 
METERS! Just feed the 20 meter output of your 
present SSB, AM or CW exciter into the P&H 2-150 
and you hove 175 Watts PEP on TWO METERS, either 
crystal or VFO controlled, depending on your exciter 
features. Resistive Pi-Pad and switchable Half-Power 
Pad permits operation with any 5 to 100 Watt 
exciter. Since the 2-150 is a high stability mixing de- 
vice, the output signal stability is the same as that of 
your exciter. Uses a 6EA8Crystal Oscillator/Tripler; 
a 6360 Balanced Mixer ; a 6360 Class A driver 
and a 7854 push-pull Output Tube. Power input to 
7854 final: 175 Watts PEP on SSB, 165 Wotts 


Complete — With Built-in Power Supply, 
All Tubes and Crystal, for Only $329.95 * 


* Slightly higher west of Rockies 


CW, 90 Watts linear AM. Entire chassis and 
all shielding is COPPER PLATED. Output jack pro- 
vided to furnish oscillator signal injection for receiv- 
ing converter. Quiet 200 CFM forced-air cooling. 
50-70 ohm input and output impedances. Husky 
built-in power supply has three separate rectifiers 
and filter combinations. Meter reads; PA GRID, PA 
PLATE and RELATIVE RF OUTPUT. Modernistic curved 
corner grey cabinet; 9° X 15” X 10%". The P&H 
2-150 is so thoroughly shielded, by-passed and par- 
asitic-free that it operates as smoothly as an 80 
meter transmitter. P&H also manufactures the Model 
6-150: 175 Watts on 6 Meters. 


WRITE FOR LITERATURE 


ELECTRONICS INC. 


<> 424 Columbia , Lafayette, Ind. 
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Squelch That Noise 


Well known and justly famous in VHF circles 
is the TNS circuit developed lo, these many 
years ago by Wil Scherer, W2AEF. Not so well 
known, but just as deserving of fame is the fact 
that in the last year a number of companies 
have brought out factory-wired versions of this 
circuit which are reasonably inexpensive and 
won't bring objections from the XYL when you 
sling it under:the’dash of the mobile! 

One of the most recent—and to the best of 
our knowledge the least expensive—is_ the 
Lafayette “Squelcher” from Lafayette Radio, 
111 Jericho Turnpike, Syosset, L. I., New York 
at $10.95. 

If you’re not familiar with how it works, it’s 


Showcase 


50 MC SSB the Quick Way 


Quite a few transmitting converters to get 
you on 6/M SSB in a hurry from 14 mc have 
appeared lately. One of the more interesting is 


the SB-50 announced by Telco (Tapetone 
Electronics Laboratories, Inc.,) the receiving- 
converter people. 

The SB-50, with an $85 price tag, offers 30 
watts PEP nominal output to a 40-50 ohm load, 
using only 3 tubes to do it. Either SSB, AM, or 
CW is available, and all controls are on the 
front panel. 

With this one, you need only a 14-mc exciter 
and you're in business. You can add the kilowatt 
linear later. Write Sam Harris at Telco, 99 Elm 
Street, West Newton 65, Mass., for details and 


simple. The gadget hooks onto the detector of 
the receiver, replacing the detector load re- 
sistor, and its output is audio. The knob on the 
front controls squelch level. In action, it can be 
set so that signals of any desired strength get 
through, while all weaker signals and hash are 
eliminated—and in the meantime, most all 
ignition noise is poked out of the signal! 


tell him you saw it in VHF Showcase. 


Super Duper Receiver 


The folk at Hammarlund, 53 West 23rd 
Street, New York 10, have gone and done it 
again. Last month we chronicled their model 
HQ-110A receiver in this column—and the ink 
was hardly dry on the issue when they an- 
nounced the HQ-170A. 

But the 170A is a few notches above the 
110A, both in performance and (presumably) 
in price, so maybe it will interest a different 
bunch of readers. It’s the ham-band-only 
equivalent of the HQ-180C (see this month’s 
lab reports) and includes the 6-meter band 
in its basic coverage. No converter necessary. 

In addition, it sports dial calibrations for 
the 144-148 mc range, just like its little brother. 

The rig has loads of other features but there’s 
not space here to tell you all about it. The 
folks who make it have put up a special bro- 
chure (in two colors yet) which gives all the 
data and you can have a copy free for the 
asking. Tell them where you saw this when you 
write, 

Just one thing doesn’t appear in the brochure; 
we haven’t found it in any other data yet 
either. That’s the price! 


Microwave, Anyone? 


Though this device wasn’t designed—and isn’t 
primarily offered—to the ham market, it might 
be a fast way to get on the higher-frequency 
bands. 

It’s a full series of power amplifiers (model 
9152) and power oscillators (model 9158) 
which covers the range 220 to 2600 mc, in 
10-percent increments. 

The amplifiers require 100 mc drive and 
provide 15 watts out, while the oscillators pro- 
vide a minimum of 15 watts out. DC power 
requirement is 600 V. 

Since they’re meant for commercial use, the 
price is high. The 9152-15 amplifier, for in- 
stance, which covers 1200 to 1300 mc, nets out 
at $925. The 432-mc model costs $1,050. But 
if you’re interested in more data, write to /VM 
Microwave Company, 9300 47th Street, Brook- 
field, Illinois. And tell them Horizons sent you. 
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Home-brew 102 (p. 10) 


kept high by use of the 47K resistor (either 
higher or lower resistance values here result in 
poor performance). 

This high screen current, necessary for good 
overload qualities, is the reason for the high 
noise level in the output. However, since the 
preamp has 20 db of gain the signal will be 
well out of the noise level by the time it gets 
to the mixer—so a low-noise mixer is com- 
pletely unnecessary. 

And about that pad we recommended a bit 
earlier: You may be thinking “These guys are 
crazy’ as you picture knocking 20 or 40 db 
off of a .l-microvolt signal. However, the 20 
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db of preamp gain, plus the gain of the mixer 
itself (which is somewhere in the neighborhood 
of 20 db more), means that the .1-microvolt 
signal which came into the unit will be about a 
10-microvolt signal at the output. Knocking 20 
db off of that will still leave you a 1-microvolt 
signal to feed to the receiver. 

And when you run across a whopping 10,000- 
microvolt signal—the whole reason for an 
anti-clobber design in the first place—you would 
be feeding a full volt into the receiver input 
without the pad. Some receivers will handle it, 
and some won’t. However, a 20-db pad will cut 
this back to only .1 volt—which most receivers 
can take care of. 


IN Bs 27 OUT 


Resistors 5% 


Such a pad can be designed by standard 
T-pad calculations—or you can use the diagram 
and parts values shown in Figure 3. One cau- 
tion in building the pad: be sure it is com- 
pletely shielded, like a TVI filter, and be sure 
that the only path from input to output is 
through the resistors. If the shielding is bad, 
you'll have more IF feedthrough (picked up by 
the pad) than you ever dreamed could happen; 
and if stray coupling exists between input and 
output, the pad won't do its job right. 

—staff 


ALL TRIODE — ALL NUVISTOR 
Converter uses four 6CW4 nuvistors (2-6CW4 cascode R.F. 


amp’s, 1-6CW4 mixer, 1-6CW4 osc.) This unit will give very 
high gain and is very stable and non-critical in operation. 


|.F.’‘s: BC to 10 mc. Low impedance input, universal output. 
Requires 150V at 12 ma. Wired, tuned and tested on a 
2V2"'x 4” circuit board. (Available soon for 2 meters) 


Available for 6 meters only. Less tubes and crystal, $8.50 
postpaid. 

6 Meter cascode (2 6CW4’s) preamp. 20 db gain. Size (only 
22"’ x 2’) will allow unit to fit in smallest space ... like 
the HQ-110 or converters. Requires 0-100V at 8 ma. Wired 
and tested less tubes, $5.50 postpaid. Also available for 
Citizen’s Band and 45 mc FM. 

2 Meter single nuvistor pre-amp. This unit will give up to 
30 db gain and will reduce or eliminate cross-modulation. 
Tuned input and output. The very small size (only 21/2” 
x 2’’) allows unit to be used in restricted space. Ideal for 
Gonsets, etc. Wired and tested less tube, $4.50 postpaid. 
Requires 0-50V at 4 ma. 


GEM ELECTRONICS 


R.R. 3, 
Springfield, Ohio 
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Current Magazines 


VHF CONSTRUCTION, by Larry Levy, 
WA2INM. 73, July issue, page 14. Nearly three 
pages of full-of-content material covering the 
seldom-explained kinks of VHF construction. 
The material on bypassing, alone, makes this 
must reading for any VHF’er who rolls his own! 
Highly recommended for the rest of us. 


Elsewhere in the same 73: 

The 420 MC Band, by Paul Wilson, 
W4HHK, page 6. VHF’s Southern Technical 
Editor tells all about a most interesting band. 
414, pages. 

Six Meter Nuvistor Converter, by John Sury, 
K8NIC/5, page 12. Another 6CW4 circuit 


especially for the Drake receivers. 2 pages. 


The Eico 720 on Six Meters, by James 
Beckett, WA2KTJ, page 18. Conversion of a 
commercial rig. 34 page. 

In the July QST: 

Using the Helical Antenna at 1215 me, by 
Edward A. Scott, W4VSN and H. Eugene 
Banta, W4SGI, page 14. How-tod-do-it on an 
interesting idea. 22 pages. 

VHF Repeater Problems and Possibilities, by 
James P. Green, K6QNY, page 26. Detailed 
discussion of how San Diego put in a 144-mc 
repeater. 31 pages. 

Nuvistor Converter for 220 mc, by J. M. 
Filipczak, K2BTM. Maybe this might put some 
life in our forgotten band. 3% pages. 

In the July CQ: 

The VHF Panadaptor, by Richard O. Gibson, 
W8TTY, page 26. How to build a device which 


SCOMMING 


ed the literature 


lets you see the signal between 7 and 11 mc if 
this is your IF range. 21% pages. 

Harmonic Crystal Oscillator Design, by 
Irving B. Mickey, W2LCB, page 29. Thought- 
provoking results of a series of tests on oscillator 
circuits and tubes at 8350 kc (6th subharmonic 
of 50.1). 31% pages. 

Improving the TRC-220 MC Receiver Con- 
version, by Anthony Savicky, W3JYL, page 44. 
Feedback on an earlier conversion article. 1% 
pages. 

A 6 Meter Transmitter, by William J. Ryan, 
WA2ND, page 50. Conventional approach to 
get 12 watts from 12AT7-5763 lineup. 2% 
pages. 

2N1177s In a 6 Meter Converter, by Larry 
R. Houghton, K8ZVF, page 58. Four-transistor 
unit, cost of semiconductors $6.60, sensitivity 
not quoted. 234 pages. 


New Books 


Amateur Radio Antenna Handbook, by 
Harry D. Hooton, W6TYH. Published by 
Howard W. Sams & Co. Inc.; $2.95. 


In eight chapters, this volume has much to 
offer concerning antennas and wave propaga- 
tion. Most of it, though (like virtually all other 
antenna handbooks), is aimed at the D.C.-band 
boys. Iwo notable features still make it a good 
investment: dimensions are given for a number 
of types of 6 and 2 meter antennas, and an 
entire chapter is devoted to selection and in- 
stallation of towers. The tower chapter is an 
innovation so far as these books go—and the 
poop is invaluable to anybody planning to go 
up 60 feet or more! 


VHF TVI (p. 34) 


work is performed on the gated beam dis- 
criminator circuit. 


Cases of audio rectification involving ex- 
pensive hi-fi amplifiers should be referred to 
a qualified service organization. In some cases, 
an a.c. line filter installed in series with the 
a.c. line at the transmitter and/or at the amp- 
lifier will be instrumental in eliminating audio 
rectification that is caused by the signal being 
fed in through the a.c. line. 


If you should cause interference to a neigh- 
bor’s telephone (this does sometimes happen!), 
the correct course of action is to notify your 
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local telephone company. Under no circum- 
stances should you attempt to work on the 
telephone. 


When you have some stubborn cases of 
audio rectification that will not respond to 
conventional methods to cure them, it might 
behoove you to check for rusty or corroded 
connections on your neighbors TV antenna 
system or on your antenna. This type of trouble 
can even be caused by such unobtrusive things 
as a rusted joint on a metal rain gutter. Things 
like this should be checked only after all else 
has failed, as they definitely fall into the cate- 
gory of the bizarre and unusual. 


Feedback 


Ultimate ANL 


Apparently we were too used to dealing with 
receivers having separate AVC channels—be- 
cause we omitted any mention of AVC takeoff, 
and this caused several readers a little trouble. 
When modifying a set in which AVC is taken 
from the detector, connect the existing AVC 
filter resistor (which did go to the detector) to 
pin 2 of the ‘AL5. 


About Subscriptions 


“Sneaky,” they called us. 

“FOUL!” cried one subscriber. 

“Unfair,” said another. 

They were all commenting on the sad but 
true fact that last month’s issue didn’t arrive in 
time for anyone to take advantage of the first 
two offers of 15 and 14 copies, respectively, for 
$4.00. 

But it didn’t happen that way by plan. The 
printer sort of dragged his feet by a few days 
right at the critical time—and the magazine 
wasn't mailed when it should have been. 

Since the offer was made a bit ridiculous by 
this event, we put everybody who sent in last 
month’s card down for 15 issues. It was the 
only fair thing to do. 

But this month, it’s going out on schedule— 
so the offer as printed on the insert card stands. 
No changes or exceptions. 

Is that fair, or isn’t it? 


CLASSIFIED 


Commercial classified advertising space is ayail- 
able at 25 cents per word, per month. Minimum 


number of words per advertisement, 10. Classified 
advertising submitted by individual hams which in 
the opinion of VHF Horizons is non-commercial in 
nature, 10 cents per word, no minimum. Full remit- 
tance must accompany all orders; closing date for 
each issue is the 5th of the preceding month. Copy 
must reach Oklahoma City by that time. 


FOR SALE: New 832A’s, $3.50 each. Paul 
James, W5EIX, 2228 NW 56, Oklahoma City 
12, Okla. 

WANT TO REACH 25,000 or more VHF’ers? 
This space is available for your message, either 
commercial or individual. Try it and see! 


COOL KILOWATT FOR SIX. Am considering 
sale of 592 rig (page 16, this issue) complete 
with modulator and cabling. Ready to go on air. 
Pick up only, and sale only outside state of 
Oklahoma (you think | want this in my back 
yard?). Entire unit mounted in 7-foot rack. Write 
me with firm bid; nothing under $600 con- 
sidered. W5KHT, care of VHF Horizons. 

TWO 10-ELEMENT channel 2 TACO rug- 
gedized yagi antennas. Built for severest possible 
conditions. Great for extra-deep-fringe, trans- 
lator, or CATV applications. Brand new, original 
cost $245 each; both go for $250. Box 2, VHF 
Horizons. 


ONE STOP HAM 
HEADQUARTERS 


FOR NORTHERN-CENTRAL 
CALIFORNIA 


(We specialize in VHF-UHF!) 


We are the only custom builder of 
VHF-UHF transmitters, receivers, con- 
verters and antennas in this part of 
the country. Hundreds of satisfied 
VHF-UHF’ers in our neck of the woods 
use ‘’Fulton Specials’’. Now we extend 
this service to anyone-anywhere! Tell 
me what you want, how you 
want it built, and when you 
want it. I‘Il do the rest! 


We stock the very finest and 
latest releases in VHF equip- 
ment. You are invited to stop 
by and browse anytime (open 7 


| SAY OLD CHAPS! Stop by for a nip of tea 
and some soda crackers any old time! 


a \ FULTON’S AUGUST SPECIALS 


\4 


POWER PINT two meter rig.: The smallest, most compact 
144 megacycle rig available today. Custom built by Ray 
Fulton. Exclusive Fulton Modulation on 2 watt (output) 
carrier produces results equal to or better than most 25 
watt rigs! Rig actually fits in the palm of your hand! 
At our special price, you provide the tubes (2-6CX8's) 
and power (275 vdc, 120 mils). We supply crystal. Per- 
fect for mobile. Postpaid anyplace in USA—satisfaction 
guaranteed. Ten's of satisfied users. Send check for 
$18.00. 


FULTON VHF BEAM ANTENNAS 


5 Elements on Two—!In this issue of VHF. A snappy 
approach to two meter DX work. You can stack these 
yj, babies, and we provide the stacking, lines. Read all 
’ about it up front and then let us save you the grief of 
mashed fingers. $11.00 per beam. 

3 Elements on Six—In the July issue of VHF. This is 
it for home station or portable use. Very good forward 
pattern, high front-to-back. Ten minutes to assemble 
and erect. $11.00 per beam. 


days per week) and check our California residents please 
generous trade-in allowances for add 4% sales tax. Inciude 

sufficent money for postage 
your used gear on brand new or shipping charges. Excess 


VHF equipment! will be refunded. 


FULTON ELECTRONICS — K6BP — Manteca, Calif. 


ORDER TODAY—AVOID 
THE LABOR DAY RUSH! 


At the close of a relatively dull 30 days in 
Washington, the FCC unexpectedly acted on 
the 28-mc Technician proposal submitted by 
Joe Kolenic, W8ESZ, of Grand Haven, Mich. 

In a memorandum opinion and order dated 
July 3, the petition for rule making was denied. 

The Commission gave as reason for denial 
that the Technician Class of license was ex- 
pressly established to allow on-the-air testing 
of experimental equipment, and that. such 
Operation in the 10-meter band would cause 
“undue detriment” to those amateurs now 
using that band. 

Kolenic in his petition had cited lack of 
present use of 10 meters as one of his chief 
reasons for requesting the action. He said he 
believed that opening of this band to Tech- 
nician licensees would result in greatly increased 
occupancy of the now little-used region, and 
would thereby provide greatly expanded emer- 
gency communications service. 


PULSES 


To quote the commission opinion, the Tech- 
nician class of license “was not established as 
a communicator’s service and should not be 
regarded as a stepping stone between the Novice 
and General classes. Commission policy has not 
changed in this regard.” 

(Emphasis supplied. This is a news report; 
we'll have more to say in editorial comment 
next month about “changing of policy.”) 

The opinion went on to say that “further, 
the 28.0-29.7 mc band: is of limited use for 
communications because of the sunspot cycle.” 

Kolenic, advised of the action by VHF, had 


little immediate comment. “That’s the way the 


ball bounces,” he said. “But if you want some-. 


thing, you have to go out and get it.” He at- 
tributed denial of the petition partially to 
lack of support from other amateurs. Much of 
the VHF fraternity had not known of the pend- 
ing action, until reading last:month’s VHF—too 
late to file comment. 


NATIONAL ARRL CONVENTION 


VHF is going to play a prominent part in 
the activities of the 12th National ARRL Con- 
vention, which opens in Portland, Oregon, 
September. 1 for a three-day stand. There will 
be special VHF breakfasts, a working model of 
OSCAR will be on exhibit, and technical talks 
covering a wide variety of VHF items are in- 
cluded on the agenda. One of the highlight 
talks on VHF will be given by Fred Hicks, 
W6EJU, on the OSCAR program. Also taking 
part will be Ed Tilton, ARRL-VHF Technical 
Director. 

The multi-million dollar, air conditioned 
Memorial Coliseum will be the scene of the 
convention, the first national gathering of the 
League since the 1959 meet in Houston. Stan 
Loye, K7BHI, is general chairman for the 
convention which is sponsored by the Affiliated 
Council of Amateur Radio Clubs for the Oregon 
area. 

Technical talks covering a wide variety of 
timely topics are on the general convention 
program. These cover antenna systems, rectifier 
design, tubes, tuned circuit design, voltage 
capacitor application, and linear amplifiers to 
mention but a few. Rear Admiral Bernard F. 
Roeder, Director of Naval Communications, 
will be the featured banquet speaker. 

Registration price for all licensed amateurs 
is $5.75. For non-licensed persons or non-hams 
the cost is $3.75. This price includes a copy of 
the official program, unlimited attendance to 
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the exhibit hall (public: price is $1 per ad- 
mission), admittance to all meetings and tech- 
nical talks, participation in mobile hunt and 
other contest events, dance, radar ship tour, 
complete ladies and DX Convention programs 
and all other scheduled affairs and awards. 

Not included in the registration fee are meals. 
These are priced at the nominal figures of 
$1.50 for breakfast, $1.75 for luncheon and 
$3.75 for the awards banquet. However, eating 
meals at the scheduled events combined with 
programs is optional. Thus a person wanting 
to go to the SCB Breakfast, for instance, is 
welcome to attend without being served. To 
provide eating accommodations for people not 
wanting to eat with groups and to otherwise 
arrange a place for eye-ball QSOs and small 
group gatherings, the committee is setting up 
a special cafeteria where everything from a hot 
dog to a steak will be available. 

Hotel and motel reservations are also being 
handled by the convention committee. Ac- 
commodations from $5 single to $24 for twin 
doubles are available. Inexpensive bus travel 
to and from principal hotels to the convention 
hall is being set up on a regular schedule for 
those delegates who do not have their own 
transportation. 

Registration for the convention and _ hotel 
accommodations can be made by writing to 
1962 ARRL Convention, P. O. Box 1335, 
Portland 7, Oregon. 
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on other horizons 
this month: 


You know, there’s just a chance you might not know that we here at Horizons publish a number of other 
electronics specialty magazines. Just aa COMMUNICATION HORIZONS covers the entire field of non- 
broadcast communuications (including microwave, now), our other magazines provide complete coverage 
of the fast-growing CB radio industry, the highly-specialized Community Antenna TV area, and the profes - 
sional communications radio field. Here’s what’s appearing in the current issue of each of our other 
magazines on other horizons: 


The August issue of CB Horizons, every year, consists of a mammoth Directory 
listing all CB equipment currently being manufactured. Transceivers, antennas, test 
equipment, and all types of accessories are included in the listing. It’s the year-round 
buying guide for all CB’ers. Also in this issue (which is now on sale) are details of 
a “Suitcase Portable” station which can be taken and operated anywhere; a 14-month 
HORIZONS index of CBH articles since the first issue; a directory of Canadian equipment; and 


a complete listing of CB dealers the nation over. 


Television Horizons’s August issue features in its 28 large pages complete coverage 
of the NCTA convention in Washington; a technical report on the Wilmington, N. C., 
cable system; details of techniques for putting closed-circuit video and audio on the 
cable; and another informative technical paper from SKL’s Jacob Shekel on “Super- 
highway Systems.” In addition, you'll also find the regular features which include 
general industry news; reports of new equipment, acquisitions, and trends; and late 
word from our European correspondent. 


Communication Horizons, the professional communications journal, devotes the feature 
spot in its August issue to a report on the sensational Amperex 7788 and its applications 
in the non-broadcast radio industry. Other features include an appraisal of the FCC’s 
newly-created power to levy “small forfeitures” for rules violations (by Jeremiah Court- 
ney, Washington, D.C., attorney specializing in communications law), and reports of 
latest FCC actions affecting the communications industry. Regular features include 
late word from Washington, the Showcase, and personal reports from industry. 


It’s been our experience that many readers of one of our magazines also have special 

interests in a field covered by another Horizons publication — yet don’t know that the 

other magazines exist. If you would like a sample copy of the latest issue of any of 

these publications, together with either subscription or advertising data, just drop a post- 

card to our Promotion Department, Horizons Publications, P. O. Box 1557, Oklahoma 
City 1, Okla. Do it today! 


HORIZONS PUBLICATIONS 


the first family of electronics specialty magazines 
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